Hate ffloUcge of ^J^gticulture 

J\^t d^acnell InittcraitH 

Jltliara, ». |t. 



Cornell University Library 
HE2271.B6 



Manual of railway statistics. 




3 1924 013 864 040 




Cornell University 
Library 



The original of tliis bool< is in 
tine Cornell University Library. 

There are no known copyright restrictions in 
the United States on the use of the text. 



http://www.archive.org/details/cu31924013864040 



MANUAL OF RAILWAY STATISTICS. 



Manual of Railway 
Statistics. 



BY 

GEORGE L. BOAG, 

Assistant Manager, Great Southern of Spain Railway. 

Formerly of Lancashire & Yorkshire, Argentine Transandine, 
and Southern Nigerian Railways 



FOUR SHILLINGS NET. 



LONDON ; 

THE RAILWAY GAZETTE, 

QUEEN ANNE'S CHAMBERS, WESTMINSTER. 

1912. 



CONTENTS 



CHAFrBR I. The Use of Statistics. 

„ II. Traffic Statistics (Receipts). 

„ III. Departmental Statistics (Expenditure). 

„ IV. General Statistics, Classification of costs, &c. 

„ V. Graphic Statistics, Calculating; Machines, &c. Con- 
clusion. 

Appendices : I. Report No. 1 to the Eighth Session 
of the Railway Congress, by Sir 
Thomas Rees Price. 

„ II. Railway Companies (Accounts and 
Returns) Act, 1911. 

„ III. Schedule to the Reservation by 
Mr. Acworth, Sir George Paish 
and Mr. Peel, to the Report of 
Departmental Committee on 
Railway Accounts and Statistical 
Returns. 

Bibliography. 
Index. 



INTEODUCTION. 



In offering this manual to railway executive officers at home 
and abroad, the author (who is a practical railwayman, with 
experience in four different countries) disclaims any pretensions 
to originality, but has rather endeavoured to furnish a recapitula- 
tion of the different statistical units in common use, with sugges- 
tions as to economical methods for their preparation. Opinions 
differ as to the merits of a control exercised by means of statistical 
units, some of which cannot be available until some considerable 
time after the period to which they relate, but, while it is admitted 
that no average figures can properly replace a close personal 
attention to daily operations, this is often quite impossible to the 
head of a large department, and he must have at his command 
some comprehensive measure of the work of his assistants. The 
nature of such a measure will vary with the character and scope 
of the railway, and it is hoped that this little work will furnish, if 
not the unit best suited to each particular case, some idea of how 
such may be compiled. More especially abroad, where there are 
no facilities for reference to libraries, or to friendly colleagues, the 
suggestions given may be useful to those who require to centralise 
masses of figures, which tend in detail to confuse rather than to 
inform. Reprints of the Report of Sir Thomas Rees Price to the 
Railway Congress, and the Railway Accounts Bill of 1911, are 
appended, and it is hoped that the reproduction of these docu- 
ments in a convenient form will help towards the much-needed 
Standardisation of Railway Accounts and Statistics. 



CHAPTEE I. 



THE USE OF STATISTICS. 

Some form of statistical measurement of receipts has probably 
been used since the very beginning of railway working. With the 
natural growth of business, however, it became increasingly diffi- 
cult to keep distinct accounts of working on different trains and 
sections, and a series of average figures has been gradually evolved. 
These averages, or statistical units, are calculated to show the 
results of the working of a number of trains or vehicles in a single 
figure which shall convey the information required without 
recourse to a mass of detail. A list of the wagons loaded out of a 
busy goods station in a day, for example, would simply form a 
confused row of cyphers, but the sum of all the loads divided by 
the number of wagons gives in one figure the kernel of the infor- 
mation afforded by the list. This then is a " statistical unit " (the 
" average starting load.") The next step, and indeed the principal 
use of such an average, is to compare it with the similar figure for 
the previous day or days. The list of wagons could not easily be 
80 compared, even though time allowed. When an average is 
obtained for a number of days or months, the figure is adopted as 
the standard, and the energies of the executive officer will be 
directed towards improving on the standard. 

There are still people who distrust average figures, and who 
prefer to work on " rough ideas," perhaps derived from something 
like the aforesaid list of wagons, or from a daily inspection of 
warehouse and yard. Control by personal observation is 
admittedly most efficacious, but the busy superintendent or 
agent cannot be outside all day and every day, and average 
figures are therefore indispensable. Then again, there is the old 
grumble of " red tape " when statistics are mentioned. As a 
matter of fact " red tape " is often nothing more or less than 
honest system, and to sneer at it betrays the casual man's dislike 
of order and regularity, and his fondness for " rule of thumb " 
methods and " rough ideas.'' 
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On the other hand, the student is warned against the indis- 
criminate conclusions which may be hastily drawn from a super- 
ficial inspection of statistical units. He should understand the 
method of their compilation, the classification of the transactions 
going to make up the totals on which the average figures are 
based, and the defects inherent in compound units composed of a 
number of varying factors. In a few words the statistical unit 
intelligently applied is a very valuable instrument, but it is neces- 
sary to exercise the greatest care in its use, and conclusions should 
only be drawn from the indications given by several units used 
concurrently. 

The recent report of the Departmental Committee, appointed 
by the British Board of Trade to make inquiries into the form of 
railway accounts and statistics, is an outcome of the general feeling 
existing in England for some years past that the statistics pub- 
lished by the English railways are not sufiiciently comprehensive. 
The Committee, in the course of its deliberations, heard and 
discussed evidence from many leading railway officials. One of 
the conclusions arrived at may be quoted : "The statistical 
returns at present furnished by railway companies to their share- 
holders under the Act of 1868 are very meagre . . . These 
returns do not appear to be framed upon any definite system, 
and the information which they contain is very incomplete.'' The 
Committee finally recommended the adoption of a uniform set of 
accounts and statistics, and it is to be hoped that the manifest 
advantages of standardisation, both in the system of statistics and 
in the form of accounts, will be recognised by the great English 
companies. The Committee was divided in opinion on the sub- 
ject of the ton-mile and passenger-mile, with their corollary 
statistics, and it was not considered desirable to recommend the 
compulsory publication of these units in view of the opinion 
expressed by the majority of the general managers in Great 
Britain against their adoption. The report carries two reserva- 
tions, one signed by the three representatives of the railways, 
dissenting from the favourable view of an extended use of statistics, 
expressed in the report, and the other subscribed to by Messrs. 
Acworth, Paish and Peel (who represented the van of the reform 
party), not only recommending a schedule of additional statistics, 
but urging the compulsory publication of ton and passenger- 
miles. A summary of the report is printed in the Railway Gazette, 
page 849, Volume X. 
AVhatever be the eventual effect of the painstaking work of the 
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Committee it is evident that a greater interest is now being taken 
in statistics, and tlie present work is intended to meet to some 
extent the demand for information as to the compilation of the 
statistical units which it may be confidently prophesied will 
become in England as generally used as they are on railways in 
other countries. 

Perhaps no single feature of railway operation, unless it be that 
closely allied one of rates and fares, has given rise to more dis- 
cussion than that of the use of statistical units for the control of 
train working. Every responsible railway officer has his own idea 
as to the best methods of securing economy in operation, and 
nearly every administration consequently prepares a different set 
of statistics for this purpose. In the case of State-owned or sub- 
sidised railways, such as those of India and Australia, a statutory 
form of statistics has been laid down, and there is a certain 
uniformity in the periodical figures published. The same 
uniformity occurs to a large extent in Continental countries, 
where there is a large degree of Governmental control and in- 
spection, and in the Argentine where the form of accounts of 
many of the principal railways is derived from one original model. 
There is always however a divergence in practice and the published 
statistics are not invariably those used by the executive stafi'for 
the direct control of working. 

Whatever system be used, the object is the same. A railway is 
usually said to manufacture and sell transportation, and hke any 
other manufacturer it requires to know the cost of what it sells in 
order to measure its efficiency and prepare its rates. It has been 
said that the measure of efficiency is the amount of return pro- 
duced on the capital employed, but the fallacy of this is shown by 
the example of a concern that is over-capitalised, requiring much 
larger net earnings on a given amount of business. A dividend 
alone therefore, however desirable, is not the only measure of 
economical working. In other words, it is not sufficient to 
impugn the management of a railway on the simple fact of its 
inability to produce a dividend, without taking into consideration 
the conditions affecting its operations ; nor is it sufficient to 
accept as an indication of efficiency or otherwise the ratio of 
working expenditure to gross receipts, since the expenditure may 
be burdened with charges which do not arise out of the actual 
cost of working, such as interest on loans, reserve funds, &c. 
Or the administration may be bound down by inadequate 
maximum rates which limit receipts to a figure that cannot 
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fully remunerate the work performed and the obligations 
contracted. 

The "train-mile" is the basis most generally used, especially in 
England, where this is practically the only statistical unit of com- 
parison published by the railways under the present statutory 
form of accounts. Certainly the train-mile is a more reliable unit 
than the ratio of expenditure, and it is not sufficient to dismiss it 
as unpractical in face of the fact that the majority of the 
managers of railways in Great Britain, and some of those in India 
and elsewhere, maintain their faith in its reliability. At the 
same time it is scientifically defective as a unit. The railway sells 
transport, and receives its earnings in return for the carriage of 
certain weight a certain distance. How it carries the weight is no 
concern of the trader who purchases the transport, or whether it 
be carried in one or several trains. " The intervention of a train 
for the purpose of the conveyance is, theoretically, no necessary 
>part of its fulfilment."* The defect of the train-mile is that it is 
not a complete figure ; a train may consist of 5 wagons or 50, 
•of 50 tons or 500 tons, and may convey furniture or coal. 
An improvement in working, for example in the better load- 
ing of wagons, might show an increased cost per train-mile, 
since the expenditure would be divided by fewer train-miles. Of 
course, if rates were maintained the receipts per train-mile would 
rise in a corresponding ratio, but the unit is none the less unsuit- 
able for comparison, whether the comparison be made between 
two individual railways or between two periods. The train-mile 
is a variable unit and does not represent the same combination of 
conditions at difierent periods and in difierent places. 

What is required is a unit which shall represent the work done, 
not in running a train of unknown composition, but in carrying a 
given weight a known distance, and this we have in the ton- 
mile, or for passenger traffic, the passenger-mile. Ton-mileage is 
i;he total of the tons carried one mile. It provides a unit com- 
prehending the two factors of the transport sold, i.e., weight lifted, 
^nd distance conveyed, and is undoubtedly the most scientifically 
■comprehensive unit that can be adopted ; it is indeed the only 
index which can be truly said to cover in one single figure the 
summarised result of the actual work of transport. Moreover the 
ton-mile is the basis of many other average fio-ures such as 
average loading per wagon and per train, average receipt, length 



" E. L. Wedgwood, in " The Boonomio Journal," March 1909. 
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of haul, &c., all of which have their uses. This fact has been 
often overlooked by railway officers in discussing the value of 
average statistics. It is not altogether the value of the ton-mile 
itself that has warranted its preparation, but the other units 
which form a part of it, or which are derivable from it, and which 
cannot be produced without it. 

Certainly all these are average figures and must be used with 
caution, but, perhaps, too much emphasis has been laid on the 
objection to average figures. If the head of a department or 
general manager could possibly watch every detail of the service, 
he would not require those details to be summarised, but he 
cannot, and he must therefore fall back on averages ; the larger 
the concern the more concentrated his averages. The manager of 
a "one man" railway 50 miles long, with 10 trains a day, can 
perfectly well maintain a daily watch on his train loads, &c., but 
on a larger railway, not only would it be impossible for the general 
manager to scrutinise such a large amount of detail, but it would 
be a waste of valuable time for him to attempt it. One is 
reminded of the president of an American railway who, in 
explanation of the entire absence of the usual litter of papers on 
his office table, said that his company paid him to think and not 
to work. One of the English methods quoted in the evidence 
before the Board of Trade Committee on Railway Accounts, was a 
form showing the number of wagons less than the authorised 
load on every train on a given section for every day of the month. 
Now this form is very useful but it contains an enormous mass of 
detail if it is intended to be read through by the general manager 
or his busy assistants. Some means ought to be possible of 
giving the gist, the essence, of such a form, in an easily checked 
total. A mass of figures generally has the efiect of confuting the 
reader ; the mind is temporarily glutted as it were, and the true 
significance of the net result is overlooked. A statement such as 
the one referred to is obviously a useful one for the district 
superintendents, but it could also be checked weekly or monthly 
by the general manager through the medium of the " traction ton- 
mile " which, as distinct from the traffic ton-mile, is available 
within a few days after the end of the period it relates to, and 
can moreover be taken out for each train separately. 

The passenger-mile is not capable of such a wide range of 
application as the ton-mile, and its uses are limited, and depend 
largely upon local circumstances. If a railway, as in England, has 
to run passenger trains for competitive or other reasons which 
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ren<Jer necessary a non-productive service, the passenger-mile in 
itself is not of much assistance. Uke the ton-mile, however, it 
must not be considered on its own merits, but rather in the light 
of the value of the other units obtainable from it. 

The cost per ton- mile and per passenger-mile is again a very 
debatable subject. It is true that any division of the cost of the 
numerous services which are common to the use of both freight 
and passenger traffic must be largely estimated and even empirical, 
but if the same formula be used from year to year, the inaccuracy 
is obviously present to the same extent in the figures compared. 

While the figure of cost, therefore, is hardly suitable to compare 
one railway with another, owing to diflferences in the allocation 
followed, it is a reasonably exact figure for camparison between 
two perio Is of working on the same line, or on the same section 
of a line. 

No coasideration of these statistics would be complete without 
mention of the effect of their use on the stafi'. In fact it is possible 
that in many cases, even were the returns filel away in the man- 
agement office without attention, they would already have achieved 
their object. If a district superintendent b3 made to submit an 
average figure of working, whether it ba daily, or weekly, or 
monthly, and whatever form the unit may take, and if he be made 
to compare it with the previous period and the same period in the 
previous year, and to explain the increase or decrease, it is bound 
to make him think and study his district. Glaring faults are 
obvious at the time, to the travelling inspector or stationmaster, 
but insidious faults go on for long unperceived. It is the insidious 
faults which affect average results, and which may therefore be 
detected at headquarters when they have passed unnoticed by the 
whole of the outside superintending staff. 



CHAPTEE II. 

TRAFFIC STATISTICS (RECEIPTS). 

Ton-mileage — Ton-mileage is weight miiltiplied by distance, and 
the ton-mile is 1 ton carried 1 mile, or in other words the tonnage 
carried multiplied by the miles it has been hauled. For example, 
10 tons hauled 10 miles are equal to 100 tons carried 1 mile, 
10X10 = 100, or 100 " ton-miles." The two factors of weight 
and distance are thus reduced to one compound unit. The com- 
bination of the two factors represents the work done, as in the 
case of a somewhat similar compound unit, the " foot-pound" in 
physics. There are many other definitions of the ton-mile, but 
the above is, perhaps, the most simple way of describing it. It is 
necessary thoroughly to understand the nature and use of this 
unit, as there are many other statistics derived from it and used 
in combination with it. 

There has been a vast amount of discussion of late years as to 
the value of ton-mile statistics, and a large part of the evidence 
taken before the Board of Trade Committee on Railway Accounts 
and Statistics turned on the applicability, or otherwise, of these 
statistics to English railways. Practically all the railways in the 
world, outside the British Isles, compile ton-mile statistics. The 
one exception in England is the North-Eastern, where ton-miles 
have been compiled now for some 10 years. The North-Eastern 
officials have repeatedly pronounced in favour of the use of ton- 
mile statistics. Mr. Wedgwood says, " It seems impossible to 
come to any other conclusion than that for railway work the units, 
both of product and of work done, must in theory be the ton- 
mile and the passenger-mile." Sir George Gibb in his evidence 
before the Board of Trade Committee said : "The opponents 
of ton-mile statistics seem to me to su2:gest for them uses and merits 
which they cannot possess and which, so fir as I am concerned, I 
have never claim9il for them in anything I have said or written 
on the subject, nor have I ever ma'le the slisrhtest approach to a 
suggestion that ton-mile statistics could or should displace other 
working statistics. Ton-mile statistics are, in my judgment, 
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essential. I know of no equivalent or substitute for them." Some 
of the leading officials on the Indian railways were even more 
emphatic on the subject, and Sir Alexander Rendel,. who introduced 
ton-mile statistics iuto India in 1870, says: "I am therefore 
justified in saying that Indian experienc3 fully confirms American, 
namely, that ton-mile statistics, or some equivalent for them, are 
absolutely necessary to effective railway management." On the 
Continental railways (none of whose representatives seems to have 
been invited to give evidence before the Committee on Accounts 
and Statistics) the ton and passenger-mile statistics are considered 
of the greatest importance. Moreover, the Continental newspapers, 
in reporting the financial results of railway working, invariably 
quote the receipts per ton and passenger-mile. It is evident, 
therefore, that there is a very large consensus of opinion in favour 
of the preparation and use of these statistics. On the other hand 
all the English railways, with the exception of the North-Eastern, 
have declared against them, on the ground that (1) ton-mile 
statistics are not available until long after the date to which they 
refer, they would not usefully supplant existing statistics, and the 
large cost of their preparation would not therefore be justified ; 
and (2) ton-mile figures are misleading, and might give away 
information to competitors or convey a wrong impression to the 
public. Other railway officers in ladia and Argentina, have stated 
even that although their railways compile ton-mile statistics, they 
personally do not use them, but in some cases these gentlemen 
have admitted that they did make use of some of the units 
which are obtainable only from those statistics, such as average 
haul, average loading, &c. 

Attention may be drawn again here to the fact that the term 
"ton-mile statistics" is a general term covering not only ton- 
mileage itself but many other units. When once the ton-mile is 
obtained a large number of other very important data are 
available with very little extra trouble. All the follo;^■ing units 
are formed from the toa and passenger-mileage : — 

Number o£ ton-miles. 

,, ,, passenger-miles. 
Average traia-load. 

,, wagon-load. 

,, number of passengers per train. 

.) ti .1 M ,, coach. 

,, lengtli of Iiaul, goods. 

,, ,, „ journey, passengers. 

„ rate per ton-mile. 

,, I, ,, passenger per mile. 

Density of traflfic. 

These units will be described in the present chapter. 
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Passenger-Mileage. — The " passenger-mile " is one passenger 
carried one mile and the computation of passenger-mileage is 
exactly similar to thatofthe ton-mileage. Ten passengers booliing 
to a station 10 miles distant are equal to 100 passenger-miles. 
Passenger-mileage is therefore the number of passengers carried 
one mile. 

In the references above to the value of ton-mile statistics 
these have been generally understood to include passenger-mileage. 
Nevertheless, a distinction must be drawn between ton-miles and 
passenger-miles, as it is admitted that the latter have not the 
same sphere of usefulness as the former, nor the same amount of 
reliability. Booked trains have often to be run whether there be 
a paying load of passengers or not, and therefore the passenger- 
mile is not always the true criterion of the worli done. One of 
the arguments in favour of the train-mile is, that as regular trains 
have perforce to run, with or without a paying load, the train-mile 
is the measure of service performed, which is true to this extent 
of passenger traffic, that it is possible for an advertised train to 
run entirely without passengers, and the passenger-mileage would 
be nil, whereas the train-miles run would still figure as a record of 
the service, independently of the number of passengers, which it 
is often impossible for the administration to increase. The case 
of a train running without any passenger-miles is of course an 
exaggeration, but it also furnishes an answer to the train-mile 
argument, for just as the train-mile counts independently of the 
load of the train so does it fail to give an exact indication of the 
useful work of that train. The example serves to emphasise the 
necessity for the concurrent use of two or more statistical 
units, in order to obtain an intelligible reading of the results 
recorded. 

Compilation of Ton and Passenger-Mileage. — A striking feature 
of the discussions that have taken place on this subject has been 
the extraordinary difference in the opinions expressed of the cost 
of compiling ton-mile statistics. One of the principal objections 
of the railway Companies in Great Britain to the adoption of ton- 
miles is the cost of compilation, which was first estimated at 
£15,000 per annum for the North-Western alone. Fortunately 
there is the experience of the North-Eastern, to provide exact 
figures. Their statistics office costs altogether £3,000 a year, of 
which £1,000 are directly attributable to the compilation of ton- 
mileage. A similar figure is quoted for the East Indian 
Railway, and also for the Grand Trunk Railway of Canada. There 
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appears to be no reason why other railways should have to exceed 
this flgfure to any great extent, and in the case of the North- 
Eastern it only forms '07 per cent, of the total goods and mineral 
receipts. 

The principal difficulty in the way of ton-mile statistics in 
England is the large proportion of traffic running over other 
companies' lines, and this is always quoted as an almost insuper- 
able difficulty in the way of compilins; ton-miles. It is certainly 
an important factor, as in no country in the world is there such a 
complication of running powers, joint lines, and other special 
arrangements for exchanged traffic, as in Great Britain. This 
admittedly will make the compilation of ton-mileage more 
difficult and more costly, but probably not to the extent that has 
been stated. The cost of computing the ton-mileage of the 
" through-through " traffic (i.e., traffic passing over an intermediate 
line from and to foreign stations beyond its junctions) by the 
Railway Clearing House, has been estimated at from £3,000 to 
£4,000 a year, say £250 a year each for the 15 principal com- 
panies. Probably the companies would do it much cheaper 
themselves. 

There is an important point in connection with all these 
statistics, and which especially affects the cost of compilation of 
ton-mileage. It seems to have been taken for granted in England 
that the ton-mileage should be compiled in the accounts office 
from duplicates of the invoices or from the abstracts sent in 
monthly from the stations, and it would appear that this is the 
method followed in India, and on the North-Eastern, but on the 
Continental lines a large part of the work is done by the stations. 
There seems to be no reason why it should not be done in England 
in the same way. As each consignment is invoiced the shipping 
clerk multiplies the weight by the distance, and inserts in a 
column provided for the purpose on the invoice the corresponding 
ton-mileage. These ton-mile figures are abstracted at the same 
time as the charges, and the totals of the forwarded abstracts give 
the total ton-mileage between the forwarding point and the other 
stations to which goods have been shipped. 
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The following form of mineral invoice, witti the ton-mile column 
added, will make this quite clear. 



..Railway 



MiQeral iiivoica N'o.. 



From.. 
To.. 



Via 

On Account of.. 



Colliery. 


Con- 
signee. 


Destina- 
tion. 


Wagons. 


Species. 


Weight. 


Ton- 


Num- 
bers. 


Quan- 
tity. 


T. 


C. 


Mileage. 





















In the case of foreign traffic the forwarding station calculates 
the ton-mileage only as far as the junctions or, where there are 
running powers, to a terminal point advised by audit office. 
Each station has a standing order as to the' mileage to be used 
for computing ton-mileage on foreign lines, and as such mileage 
would be agreed on between the Companies, there would be no 
overlapping. This leaves unaccounted for only the ton-mileage 
on foreign traffic for the distance beyond the junction. Where, 
as in Spiin, a junction between two railways is treated as a trans- 
shipping station, and all goods are re-invoiced, the receiving 
Company's (derk inserts the ton-mileage from the junction to 
destination. This is impossible in England, and the figures would 
have to be obtained by the inclusion in the Foreign Received 
abstracts of the ton-mileage from the junction, or from the point 
advised in the audit office circular. The system therefore is for 
the stations to do all the multiplication required for the ton- 
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mileage, leaving only the grouping of the abstract totals to be com- 
pleted at headquarters. The heaviest part of the work is distri- 
buted in this way between a very large number of clerks. At the 
small stations the extra work involved is negligible, because the 
station masters and clerks generally have plenty of time to spare. 
At large goods dep6ts the addition of a multiplication sum to 
every entry would not be welcomed in the shipping office, and it 
might even mean an additional junior clerk to every 20 invoicing 
clerks or say five per cent, increase of staff. " Ready Reckoners " 
would be used, in something the same form as the "smalls" scale, 
except that small fractions of hundredweights and miles would be 
ignored. There is often a great press of work at a busy station, in 
the short time between the arrival at the station of the heavily 
laden drays of goods from the town, and the despatch of the 
wagons by the night goods trains, and there is not much time for 
extra refinements in the office, if the invoices are to be completed 
in time to go with the trains, but where there is not time for the 
ton-mileage to be calculated, it can perfectly well be added to the 
office copies on the following morning, before these are sent to the 
accounts office for posting and abstracting. 

The ton-mileage is abstracted at the same time as the weight 
and charges and the summaries are provided with suitable 
columns. If "commodity'' ton-miles are taken out the station 
will be required to forward a separate statement in cross-check 
form, the commodities along the top and the stations down the 
side. At the audit office similar summary books will be used, one 
for each district, or section of the railway. For a section con- 
taining 25 stations the book will have 25 lines, and where 50 
commodities are ton-miled, it will have 50 columns ; supposing all 
the stations to have had transactions in 50 commodities, there 
will be 25 X 50 = 1,250 entries to make and 50 columns to add 
up, and if there be 10 such sections on the whole system there 
will be 12,500 entries and 500 columns to add. The entries would 
be made at the rate of about 10 a minute, say three men-days' 
work. The adding ought to be done easily at the rate of one 
column per minute, say two men-days' work. Then there would 
be the foreign mileage to summarise and add, and statements to 
prepare and send to other railways or the Clearing House. Also 
occasional checks would be made of the station totals, by means 
of recalculations of the mileage shown on the abstracts. After- 
wards the final summaries would be prepared for presentation to 
the general manager. 
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The operation may be further simplified by ton-miling the 
totals only of each abstract ; i.e., as a separate abstract is made 
for each station to which goods are forwarded, the total tonnage 
for the month is multiplied by the known distance and the re- 
sultant total is the ton-mileage performed between the two 
stations. This total is inserted in the abstract and the summar- 
ising at Head Office becomes a comparatively simple matter. 

To complete the ton-mileage of everything passing over the 
Company's lines, or hauled by the Company's engines, special 
arrangements would have to be agreed on between the Companies 
for the ton-miling of through-through traffic, that is, traffic passing 
from one railway to another, over the line of a third company. 
For mineral traffic, as the settlements are made by the Companies 
themselves, on a mileage basis, there would be no difficulty and 
the totals would be obtained from an extra column in the monthly 
statements of settlements, summarised afterwards on a special 
form. The ordinary merchandise offers greater difficulty. There 
would be two ways of obtaining the ton-mileage of through- 
through goods, either from data supplied by the Clearing House, or 
by a series of statements furnished by the stations and ton-miled 
in the audit office according to the proportionate mileage fixed for 
each route. The former is apparently the method adopted by 
the North-Eastern, although no special information is said to 
be required, and the mileage is extracted from the ordinary 
settlements. 

The other method would be that of a special form from the 
stations to audit office, "forwarded and received traffic passing 
over two or more foreign lines." Such a statement would simply 
show class of merchandise, destination, route, and weight, and 
would be abstracted each month at audit office, after which a note 
would be forwarded to each of the other Companies interested, 

reporting the "number of ton-miles of. Company's," 

"merchandise hauled by Company's engines during 

" '' Possibly this information would be more satisfactorily 

obtained from the Clearing House, whose business it is to make 
proportionate settlements. A large number of settlements are 
allocated on a mileage basis, and with these there should be no 
difficulty as the weight could be apportioned at the same time as 
the money ; the " light " traffic, which is distributed pro rata to 
the receipts from the "heavy" could not be ton-miled by the 
Clearing House, but as this only forms about 5 per cent, of the 
total heavy traffic dealt with by the Clearing House the tonnage 
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might be distributed pro rata in the same way as the money 
without seriously affecting any Company's total ton-mileage. It 
is to be understood that this is only for through-through traffic. 
There would be no necessity whatever to ask the Clearing 
House for information on ordinary interchanged traffic, which 
as explained above would be ton-miled by the receiving 
station. 

Much of the foregoing is equally applicable to passenger-mile- 
age, the figures being inserted in an additional column on the 
monthly "classification of passengers" statement, and separate 
forms being sent in for tourist and season bookings. The latter 
would be computed in audit office on a fixed basis, as is done in 
India, of so many journeys per month. Here again the inter- 
change bookings offer considerable difficulty, and even more so 
than in the case of the goods traffic, as in a large number of cases, 
a ticket gives an option between two or more routes, and there is 
no record of the actual j ourney. Such tickets, however, form a very 
small percentage of the whole of the bookings, and even if com- 
puted on arbitrary lines the possible error would be small. 

Under the Indian system the whole of the passenger-miles are 
not multiplied out separately, but the total receipts from ordinary 
bookings are divided by the fixed mileage tariffs for each class, 
and the computed " unit" or passenger-mileage is thus obtained. 
Thus, if total third-class ordinary receipts amount to £10,000, at a 
fixed rate of a penny a mile, obviously the corresponding number 
of ordinary third-class passenger-miles is 2,400,000. In this way 
the great majority of the bookings are reduced to mileage in a 
single operation, and the reduced fares only remain to be multiplied 
out in the same way but in a greater number of groups. For 
example all the " fare and a quarter " cheap return bookings in 
England would fall into one group, to be divided by '625 of the 
fixed ordinary rate per mile. Season tickets are reckoned as 
equivalent to 40 single journeys per month. The compilation of 
passenger- miles by this method, if the percentage of reduction in 
rate for different groups of cheap bookings be known, is a 
comparatively simple matter. 

It must be remembered that while absolute exactitude is not 
to be hoped for in ton and passenger-mileage, such slight 
inaccuracy as may result from the wrong routing of a few score 
passengers or a few hundred tons, even though such inaccuracy 
be undiscovered for months, would not affect the ultimate figures 
appreciably. 
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This may be shown by an example. The North-Eastern, in 1907, 
earned in freight receipts £6,792,078, or say 1,630,098,720 pence, 
and in the same year their ton-miles amounted to 1,483,904,522. 
The division of the pence by the ton-mileage gives the freight 
receipts per ton-mile. Now it will be found that aa error, or 
accumulation of errors, amounting to 10,000 ton-miles, will only 
affect the sixth decimal figure of the result. The argument, there- 
fore, that ton-mileage cannot be reliable on account of the dis- 
crepancies that must occur by reason of wrong route apportion- 
ments, station inaccuracies, and clerical mistakes, has not much 
force, but on the other hand the question naturally suggests 
itself, what is the use of a statistic which is not exact within tens 
of thousands ? The answer is that the degree of accuracy is known, 
and ia all properly used statistics it is taken into account. To 
have such figures absolutely accurate one would have to go into 
questions of fractions of miles and pence. The published receipts 
themselves are not absolutely " accurate " since there are many 
settlements, overcharges and undercharges, adjusted in subsequent 
months or years, nor can it be said that train-miles represent the 
exact distance run by the trains. Such difierences as there may 
be overstated or understated in the ton-mileage (and these should 
certainly not reach to the thousands figure) will tend largely to 
counterbalance each other and the excesses will cancel the shorts. 
Any very extraordinary difference will affect the final figure, and 
will cause investigation. 

Another factor which has been held to invalidate the use of ton- 
mile statistics is the terminal. The same amount is added on 
account of terminals whether a consignment be invoiced 10 miles 
or 100 miles, and is therefore distributed in unequal ratio to the 
distance, i.e., a consignment of one ton carried 100 miles does 
not cost the company as much as 10 separate consignments 
each carried 10 miles. If the terminals are Is. 6d. at each end, 
the former will be charged with 3s. for 100 ton-miles, and the latter 
30s. for aa equal ton-mileage. Or again, foreign received traffic 
only pays one terminal to the receiving company, and " through- 
through " traffic none at all. The safeguard in this case lies in the 
stability of the average haul. The average distance all the con- 
signments are carried varies very little from year to year, and the 
proportion of the terminals charged to long and short distance 
traffic is therefore practically constant. Or if required it is per- 
fectly possible to deduct the total amount of terminals, (which can 
be estimated with a fair amount of accuracy) from the total 
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receipts, which then divided by the ton-mileage will give the 
absolute receipt for transport only. 

Passenger-mileage is not affected by this question of terminals 
to any appreciable extent. 

There is still another factor which is ignored by the ton-mile 
unit and which is said to militate against its usefulness, and that 
is the question of the cubic capacity of wagon stock. The ton-mile 
takes into account the weight, but if a given traffic largely consists 
of furniture for instance, the wagons will be loaded up to their 
capacity and will still run with light loads ; in this case no statistics 
will help, and the proportion of such traffic only affects the results 
■derived from ton-mile statistics ; it does not invalidate them. The 
average load of a railway carrying a large percentage of light 
trafl5c will be low, as compared with that of another carrying a 
heavy mineral tonnage, but this will be perfectly explainable. 

To complete the ton-mileage of the whole of the traffic, there 
remains the live-stock and parcels traffic. Live stock is generally 
computed on an average scale. Tbe North-Eastern use the 
following table, the weights calculated in decimals of a ton : — 
horses '65, ponies, &c., "325, cattle "42, and a smaller figure for 
calves, pigs, sheep and goats down to geese, which are '005 of a 
ton. These figures will of course vary in different countries ; in 
India they are as follow : — 

Horse, pony, or head of cattle 0'26 tons 

Head of sheep, goats, &c 0'J25 tons 

and where the mileage of live stock cannot be ascertained receipts 
are reduced to ton-mileage at the average rate per ton of general 
merchandise. The same standing instruction in the Indian Code 
Book provides that the ton-mileage of parcels should be given 
approximately, on the best available data, if it be found expensive 
to give accurate figures. The French system is more definite if 
more arbitrary. All the coaching traffic, other than passengers, 
and including parcels, mails, luggage and live stock is converted 
into equivalent goods ton-miles, with the following formula : — 

A. — Total receipts from parcels, luggage, mails, live stock, and 

miscellaneous. 
B. — Total goods ton-miles. 
•C. — Total goods receipts. 
D. — Equivalent ton-miles. 

p ^ A X B 

C 



TRAFFIC STATISTICS (kECBIITS). 17 

Having now the mileage of tlie whole of the traffic, the freight 
in the shape of goods ton-miles, the passenger traffic in passenger- 
miles, and the parcels, live-stock and miscellaneous in computed 
ton-miles, the next process is to express the whole in a common 
denominator. In other words to reduce the whole of the ton 
and passenger-mileage, to a common total, including the whole of 
the transport effected, in all classes of traffic, and covering both 
the weight carried and the distance hauled. To begin with, the 
goods ton-mile, within the limits laid down in the preceding 
paragraphs, is an exact figure, since the true weight is known and 
the true distance. Live stock can also be ton-miled with a com- 
paratively small margin of error. Light traffic such as parcels 
and miscellaneous has been computed pro rata to the goods 
receipts, and although admittedly this can only be approximate, 
it forms too small a proportion of the total for such small error as 
there may be to seriously affect the whole. There remains the 
passengsr-mileage. The goods ton-miles, the live stock ton-miles 
and the estimated ton-mileage of the light traffic are added 
together, to produce the total ton-mileage of all traffic except 
passengers. The passenger-miles obviously cannot be added to 
the rest, as the two units are quite distinct in their nature. It is 
therefore necessary to reduce these passenger-miles to terms of 
goods ton-miles, an operation for which there are two formulae. 
The simpler is that in use in India, which is as follows, and 
includes units other than passengers carried in passenger trains : — 

1 first-class passenger (with free luggage) 0-10 tons. 

I second-class ,, ,, „ ,, 0*08 ,, 

1 third-class ,, „ ,, „ 0-06 „ 

1 carriage ^average two and four-wheeled) 0"31 ,, 

1 horse 0'44 ,, 

1 dog 0-01 „ 

The second formula is used in France and is based on the theory 
that the cost of carrying one passenger one mile is equal to that 
of carrying one ton of goods one mile. To arrive at this theory it 
is presumed : — 

(a) That the transport of a passenger costs the railway ten 
times as much as that of an equivalent weight of ordinary slow 
freight, and 

(6) That the average weight of a passenger, with his free 
luggage, is equal to one-tenth of a ton ; therefore, 

(c) The transport of a passenger one mile will cost as much as 
the carriage of one ton one mile.* 

* Charles Baum, liesultats de I'exploitation des Chemins defer Francis, 1877. 

(2130) c 
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The soundness of this argument may be open to question, but 

it is not proposed here to enter into a discussion on the subject of 

its merits and defects ; it is simply laid before the student as an 

example of actual practice. 

The formula is as follows : — 

Where A = total expenditure. 

B = gross receipts. 

C = passenger receipts. 

D = passenger-miles. 

X = computed cost of transporting one passenger one 

mile. 

E = equivalent ton-miles. 

A X C J C T- 

^5 = X, and — = L. 

It will be seen that the computation is based on the relation of 
the receipts from passengers to the gross receipts and the total 
expenditure. A simpler way of expressing the formula is as 
follows : — The equivalent ton-miles bear the same ratio to the 
passenger-miles as the total expenditure to the gross receipts, a 
simple rule-of-three sum — the gross receipts divided by the 
expenditure and multiplied by the passenger-miles giving the 
equivalent ton-miles. 

The sum of the goods ton-miles, the ton-miles for parcels, 
cattle, &c., and the equivalent ton-miles for passengers is the 
total ton-mileage for all traffic. 

'■'■Commodity" ton-miles are freight ton-miles subdivided to 
show the extent of traffic in the different classes. The extent of 
the subdivision depends on the nature of the business. The 
first separation is obviously that of the goods and mineral ton- 
mileage, and as this separation is already made both in tonnage 
and receipts there is no difficulty in dividing the ton-mileage. 
Subsequently the mineral total will be subdivided between coal, 
lime, and other traffic in classes A and B. It may only be necessary 
to distinguish one or two commodities. In the mineral classes, 
or perhaps, in the case of a railway with a very small proportion 
of this traffic, coal alone would be separated and all other classes 
would be ton-miled as " Minerals-various." In the same way goods 
traffic will be divided up into commodities corresponding to those 
items of traffic giving the largest percentage of tonnage. Light, 
or "carted" traffic, would not be subdivided, as many entries are 
included on one invoice. But grain, timber, heavy machinery, 
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and similar traffic, which is generally invoicsd separately, in fact 
all traffic shipped in full wagon loads, would present no difficulty. 
It must be admitted thit the compilation of commoiity-ton-miles 
would largely increase the amount of work entailed in the com- 
pilation of ton-mileage. The stations would have to send in 
separate abstracts for each commoJity, and summarising at 
headquarters would be multiplied to some extent, although 
not in direct ratio to the number of commodities ton-miled. 
That is, if 10 items of traffic were talien out separately, it would 
not mean a tenfold increase of work, as it is obvious that there 
would always be a large number of "nil" returns with corre- 
sponding blanks in the summaries. A further sub-division suggests 
itself The goods ton-miles may be classifled between foreign 
received, foreign forwarded and " through-through " traffic, and 
as all this traffic is already abstracted separately, the additional 
work involved would be slight. 

Passenger-miles are capable of being subdivided into first, 
second, and third classes, reduced fares, workmen's tickets, and 
seasons. If passenger-miles be compiled at all it will evidently 
be profitable, even at the cost of the extra labour, to know the 
average rate, average journey, &o., of the various classes. Care 
should be taken to ensure double mileage being entered for each 
return ticket. A passenger with a return ticket should count as 
two, since he takes tsvo journeys, and occupies seats on two 
distinct trains, and his mileage will necessarily be that of the 
double trip. Interchangeability of return route may disturb 
actual accuracy in this figure, but it may be accepted that return 
tickets available for return over another company's line will be 
largely equalised in practice, as otherwise the companies interested 
would hardly agree to their use. In any case the proportion of 
the mileage thus diverted will be very small. 

While, therefore, the sub-divisions suggested will csrtainly cost 
more labour to compile, the value of the statistics is enormously 
increased by the additional information thus afforded, and where 
accounts are kept separately for each district or branch line, the 
advantages attaching to a knowledge of average rate, average 
haul, &c., on every section of the railway, and to the comparisons 
thus afforded, are incalculable. 

The use of ton-mile statistics. — Several conclusions may be arrived 

at from the preceding paragraph. First, that the ton-mile is 

the only statistical uait which covers the whole of the service 

performed, i.e., weight carried and distance run, wherein it is 

(2130) 2 
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preferable to the train-mile, which talses no account of weight. 
Secondly, that the use of ton-mile statistics is practically universal 
except in Great Britain, where many railway experts disclaim their 
utility and emphasise the cost of preparation, maintaining at the 
same time their preference for the train-mile as a working unit. 
The North-Eastern officers, however, hive used these statistics for 
some years. Thirdlj', conditions of railway working in England 
are different from those obtaining in countries like America and 
iQdia, and with the very large proportion of interchange traffic, 
complicated arrangements of joint lines, running powers, &c., the 
compilation of ton-mileage statistics is not such a simple matter 
as it is in those countries. Nevertheless it could be carried out in 
England at a much less cost than is commonly supposed by 
means of returns of ton-mileage compiled in the stations, so 
that only the summaries would require to be totalled at head 
office. 

Finally, it has been seen that the ton-mile is a compound unit, 
made up of an enormous number of transactions, and while one 
of its principal merits is this summing up of the whole of the 
■work done into one convenient index figure, on the other hand 
absolute accuracy is impossible, just as it would be impossible to 
take chains and yards into account in train-mileage, or include 
pending settlements as exact figures in the total receipts. 

The inexactitude is thus admitted, and the sensible person will 
make allowance for it. He will know from his experience of the 
traffic what his possible error may be, and according to the im- 
portance of the railway he will fix that possible error as being 
limited say, to the sixth decimal place, and will therefore take 
into his comparisons only five decimal figures. 

All statistics are subject to qualifications, and are profitably used 
only by persons acquainted with their nature. Sir George Gibb 
says, in this connection, '' The existence of numerous factors in 
the statistics, all of which must be taken into account, whilst 
making them more difficult to use, enhances their value in use. 
Cross lights are obtained, and this interaction of all the various 
factors in securing the net average results obtainable is realised 
and measured."* The same authority uses the analogy of a 
doctor, who first of all me isures the temperature of his patient, 
and knows from that whether he need go further and investigate 
the causes of any abnormality. 

^ Minutes of Evidence. Railway Accounts Committee. Q. 9707, 
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Ton-mileage statistics are not available until some time after the 
operations to which they refer, but this is not altogether a dis- 
advantage. There are two principal uses for such statistic?, to 
know the state of health, so to speak, of the bu'siness in the 
present, and to govern by means of the results of one year the 
changes required for improved working in the next. The traffic 
of most railways is to a large extent seasonal, and it is only with 
an exact knowledge of average results obtained on a given traffic 
one year that suitable measures can be taken to deal more profit- 
ably with it in the next. It is not intended to suggest here that 
these or any other statistics are capable in themselves of curing 
all the ills that railways are heirs to. Extending the analogy 
referred to above, average statistics may be likened to the clinical 
thermometer ; when the state of the patient is satisfactory there 
is no variation from the normal, but any rise or fall is an indica- 
tion of something unusual requiring investigation. The ton-mile 
figure is not a specific remedy, it is but a diagnosis. 

It has been repeatedly stated that the ton-mile figure is in itself 
but a means to an end, and that it serves as a basis for many 
other units in conjunction with which it should be used. The 
practical use of these will now be considered. 

Total tons of freight carried one mile. — This of course is the total 
goods ton-mileage. The tonnage of freight carried is not the same 
thing. A small mineral railway 10 miles long, may show a ton- 
nage of 1,000,000 tons a year, and yet will only have performed 
the same amount of work as another line 100 miles long with only 
a tenth of the tonnage. The ton-miles will be the same in bath 
cases. The total ton-mileage is, therefore, the true record of the 
transport eifected. At the same time the total tonnage is not to 
be ignored ; on the contrary, the two units must be carefully 
watched in conjunction. A falling tonnage with stationary ton- 
mileage infers an increased average lead, i.e., the tonnage has been 
hauled a longer distance, and vi^i versa. The tonnage again may 
show no variation, concurrently with a loss of revenue, which will 
be explained by the ton-mileage indicating a decrease in average 
haul. 

Total passengers carried one mile. — Similarly to the foregoing this 
unit should be used concurrently with the number of passengers 
booked, the two figures indicating truthfully the variations in 
passenger traffic. This indication is extremely useful where 
passenger - miles are subdivided into ordinary and excursion 
bookings. 
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Total trafflc in ton-miles. — The total ton-mileage of all classes 
of traffic affords a valuable figure of comparison between 
one year and another, as whatever the defects of the methods 
suggested for reducing the different units to a common de- 
nominator, such defects are constant from year to year, and do 
not invalidate the comparison. Moreover, until someone invents 
a better method reducing the whole of the transport performed to 
a single composite figure, this unit of equivalent freight ton-miles 
is the only available one for the purpose. 

Train-milpis. — The train-mile is the most accessible and there- 
fore the soonest available unit. The total of the train-miles is 
the number of miles run by all trains, during a given period. 
It may be used in various ways, and may be taken out for 
each train separately or for each section, or simply divided 
between passenger and freight services. The total figures may 
cover a week, a month or a year, as required. In the published 
n-eports of practically all railways in England and abroad, the 
receipts and expenditure are expressed in terms of " per train- 
mile," and the figures obtained by dividing the total receipts 
and expenditure by the total train-miles run are used for com- 
paring the results of one working period with the same period 
of previous years. The train-mile is a unit of distance only 
and takes no account of weight of trains ; it is defective in this 
important particular, and in any consideration of "per train- 
mile," allowance must be made for the other varying conditions of 
■working. The train-mile does not fully represent the work done. 
In England, for example, the number of train-miles run during 
the last 10 years has steadily decreased, but at the same time 
there has been an equally steady rise in tonnage hauled. The 
reduction in train-mileage on the face of it indicates a reduction 
in the work performed, but the tonnage lifted tells a different 
tale. This greatei' tonnage has cost more to haul, and if the 
expenditure be divided by a lesser train-mileage, the percentage of 
increase of cost is unduly magnified. If the receipts increase 
in direct ratio to the tonnage the earnings per train-mile 
will also increase, but with a decreasing average rate the net 
earnings per train-mile will be reduced, and here the train- 
mile ceases to be a true index, for without the ton-miles there 
is no means of knowing the average rate, or of ascertaining 
definitely whether a variation in this particular is responsible for 
the drop in net receipts per train-mile. Another factor is the 
average lead {i.e., the average distance each ton is carried) which 
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is again only obtainable from the ton-miles. It is true that the 
variants, of average receipt and average lead, are reflected in the 
train-mile figure, but they are not identified in any way ; that is 
to say, the true reason for a variation one way or the other in the 
total train-miles, is not shown without reference to the other 
factors. 

To obtain the train-miles the officials in charge of the trains 
are made to keep a record of the distance they run, and these 
records are added together in the office when the driver or guard 
sends in his return. la England the driver submits a weekly 
statement of both train and engine-mileage. The train-miles are 
given separately for each day of the week and are divided between 
passenger and goods traffic (on some railways mineral traffic is 
also kept separate). On the Indian railways train-miles are 
recorded by both drivers and guards. The guard enters the mile- 
age covered by his train at the foot of his way-bill and when this 
is received in the office it is placed with the preceding way-bill for 
that particular class of train, and the previous total brought 
forward, and added, a column being provided for that purpose, 
thus : — 

Train-mileage of this traia 

Total of previous correspoading train 

Total train-mileage carried forward 

At the end of each week the totals of each class of train are 
entered into a register which provides the summary for the 
weekly traffic return (if required) and for the half-yearly report. 
A weekly return is rendered by the locomotive department to the 
audit office to be checked against the traffic return of train-miles. 
On the continent of Europe train-mileage is generally entered by 
the guards on their way-bills and only the locomotive-miles (and 
in some cases the gross-ton-miles) are taken from drivers' tickets. 
This method is probably the most satisfactory and the cheapest, 
especially if a summary be made on each way-bill as in India, as 
in this way the figure is available at any moment and can be taken 
out for separate services or odd periods as required. The check 
between engine-miles and train-miles is of doubtful utility. The 
men often run continuously with one class of train, and get to 
know the mileage so well that mistakes are few. At the same 
time experience will show the proper ratio between engine-miles 
and train-miles, and this provides a check against any large 
error. 
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Like all other statistical units the train-mile should be used with 
caution, and it is recommended that no conclusions be drawn 
from train-mile results without taking into consideration the 
other figures relating to the same period. In the first place it is 
of course necessary to subdivide train-miles into passenger, mixed, 
goods, mineral, and service train-miles, and as each class of train 
provides a separate guard's way-bill, or is distinguished in the 
driver's mileage ticket, this otters no difficulty and no extra work. 
Alongside the classification should be stated the percentage of each 
class to the total. The reason for the classification is that the 
different figures are used afterwards in connection with other 
statistics. Oil many railways the train-mileage is compiled 
solely in the locomotive department, but there is no doubt that a 
better method is for the traffic department to be responsible for 
the figures. If the tradic officers are to ba judged on the results 
shown by certain statistics they should have the preparation of 
such statistics in their own hands. Moreover, it is probable that 
train-miles can bs compiled with greater facility and accuracy by 
the traffic staff, than in the locomotive department. The guard 
of a train can make up his way-bill on the road between stations; 
the driver has to do it when he gets back to shed and has cleaned 
his hands of a first coating of oil. In fact, everything points to 
the guard as being the more suitable person to conduct the 
"book-keeping " of the train. The Author actually discovered, on 
one railway, that the custom was for the guards to write up the 
drivers' tickets, as well as their own way-bills, and this practice, 
although quite unauthorised, was " winked at " as it was found 
that it produced a cleaner and more accurate record. The reason 
for the compilation of train-mileage in the locomotive depart- 
ment is explained by the necessity for a record of shunting, light, 
and assisting engine-mileage, which, deducted from the total 
engine-miles, leaves the net traiu-mileage, these figures being 
required for the measure of coal and oil consumption, allocation 
of mileage premiums, &u. The figures are therefore duplicated 
where a separate record is kept by the guard, but against this 
there is the advantage to the traffic staff of having their own set 
of figures, with added accuracy. This is the more important 
when it is considered that the train-mile is, as regards distance, a 
fairly exact figure, whereas a part of the engine-mileage is com- 
puted, at so many miles an hour. 

Too much importance cannot be laid on the necessity for a 
careful use of the train-mile. No figures based exclusively on this 



TRAFFIC STATISTICS (kECBIPTS). 25 

unit should be accepted without a coasideration of correlative 
statistics. This is sufficiently obvious when it is remembered that 
in the train-mile are merged the performances of heavy trains 
and light, of costly expresses and paclied excursions. If the 
respective proportions of diiferent classes of trains remain more 
or less constant from year to year there is little variation in the 
value of the total, but such variation must always be allowed for. 
Probably at some future date a unit will be introduced, based on 
the train-mile, but taking into account weight and speed of train, 
type of engine, and percentage of gradient and curvature of the road. 

Gross ion-miles. — Ton-miles are the "net" tons of freight carried 
and " gross " tons are the tons of freight and dead weight hauled, 
behind the tender, i.e., the weight of the merchandise in the 
wagons added to the weight (or " tare ") of the wagons themselves. 
The gross ton-mile therefore is the measure of all the worli of 
actual haulage performed by the locomotives. Part of this work, 
measured by ton and passenger-miles, is directly productive, and 
part, consisting of the haulage of dead weight of vehicles, only 
indirectly productive. But whatever be the ratio of directly pro- 
ductive haulage to the full capacity of the motive power (vide 
" traction ton-miles ") the cost of the operating departments 
can never follow the rise and fall of the average paying load. This, 
however, is rather a question of cost and not of product. The 
gross ton-mile is a convenient divisor for departmental expendi- 
ture, as will be seen in another place. As however it is generally 
prepared with the other mileage statistics some reference will be 
made here to methods of compilation. 

The first method is that used in India, and is based partly on 
a computed classification of rolling stock weights. It is prepared 
in the audit office. A list of the stock in service is used, in the 
same form as that accompanying the yearly reports, except that 
the vehicles are classified in groups according to average tare, 
including a separate group of special or "miscellaneous" vehicles, 
the number of each description of which does not exceed 2 per 
cent, of the whole. Brake vans are kept separate and passenger 
vehicles in classes. Against each type of vehicle in the list is 
placed the average tare, and this, multiplied by the mileage of 
that type of vehicle, gives the ton-miles of dead weight. It will 
be seen that it is necessary, to give effect to this, that the vehicle- 
mileage register should be kept in the same detail as the 
classification of stock. The work of recording vehicle-miles is 
thus considerably augmented, unless, as in the case of certain 



26 



MANUAL OF RAILWAY STATISTICS. 



lines subsidised by Government, a record is kept of the running 
of each class of rolling stock. The sum of the tare weights of all 
vehicles, divided by the number in service and multiplied by the 
total number of miles run by those vehicles, is now added, in the 
case of goods wagons, to the ton-mileage of freight, and in the case 
of carriages and other coaching vehicles, to the total of the 
•equivalent goods ton-miles already converted from passenger- 
miles, and parcels and live-stock computed miles. The grand 
total represents the aggregate gross ton-miles hauled. 

The other method is that used on Continental roads, and 
appears to be the more exact and likely to afford the most 
accurate results. The train guards, both passenger and goods, 
are required to record on their journals the tare and load weights 
of every vehicle, where picked up, where detached, and the 
distance run. These entries are made from " pick-up " notes 
furnished by the stationmaster and containing weights and 
destinations of every vehicle ready to go, from which the guard 
enters up his way-bill on his way to the next stopping place. 
Road vans and brake vans are booked separately. Carriages are 
entered at a fixed rate whether empty or full. Loaded and 
empty trucks are distinguished in separate columns. Fractions of 
weight of under one-tenth of a ton are ignored. The following is 
a translation of one side of a goods guard's journal, from a railway 
in Spain. The other side of the sheet contains the usual columns 
for timings, notes on delays, &c. 



Vehicles. 


Stations. 


Weights. 


Mileage. 


Class. 


Numbers. 


Attached. 


Detached. 


Load. 


Tare. 


Gross. 


Loaded. 


Empty. 





















The weights are totalled in a summary at the foot in the 
following form : — 



StatiooG. 


Number of vehicles anci tons 


Gross 


on arrival. 


Attached. 


detached. 


on departure. 


miles. 
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Telegraph Code calls are used for names of stations, and the end 
column is left blank for head office use, to be filled in with the 
multiplications which give the sum of gross ton-miles for the 
train. It will be seen that the greater part of the work is done 
by the guard, who totals the number of wagons and tons on his 
train on leaving each station, which is also the number of tons 
hauled to the next station. These tons, multiplied by the length 
of the section, i.e., the distance between the two stations, give the 
total gross ton-miles hauled. 

This is simplicity itself. A complete record of the working of 
the train is contained in the one sheet and materials are available 
for the compilation of all the statistics required, train-miles, 
vehicle-miles (loaded and empty) and gross-ton-miles, all ready 
for summarising at headquarters. The gross-totals of all these 
units can thus be complete within say 10 days of the end of the 
month, if the abstracting of the journals be effected daily. The 
extraction of ton-mileage from these guards' journals would also 
be quite feasible, at the sacrifice of some degree of exactitude, but 
there would be no means of distinguishing commodity-ton-miles 
and light traflSc would have to be estimated. 

Vehicle-miles. — In the preceding description of the method of 
compiling gross-ton-mileage, a model is given of a guard's journal 
showing a simple and accurate record of vehicle-mileage. The 
summarising of this should be done in the traffic superintendent's 
office, and the extent of this work will, of course, depend largely 
on the amount of detail required, i.e., whether it be desired to 
record mileage for each class of stock or for each section of the 
line. If the simple total of all mileage be all that is necessary (as 
in the case of a small railway) the labour involved in registering 
the total of each journal will not be great, where, as herein 
described, the major portion of the work is done by the trainmen. 
la this simple form 30 or 40 journals could be added and 
registered in an hour. Probably in less, if the total were added to 
the gross total brought forward from the previous day, on the 
journal itself. 

It is hardly needful to define the wagon-mile. It is, of course, 
the expression of a wagon run one mile. It is a variable unit 
inasmuch as it takes no account of class of vehicle and weight. 
A wagon-mile may be a mile run by a low-sided truck of 10 tons 
weight, or it may represent a modern mineral wagon of 50 tons 
gross. Otherwise this unit is regarded as a very reliable measure 
of work performed on many systems, where the executive officers 
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prefer it to the ton-raile. It ha'3 moreover the advantage of 
greater facility of compilation, as those wagon-miles only are 
recorded which are run by the owning company's engines, and, 
therefore, which are in the charge of that company's staff. 

The principal end of vehicle-mile statistics is to enable a watch 
to be maintained over the effective user of rolling stock. For 
this purpose the record must be kept in two parts — loaded and 
empty wagon-miles. An absolutely perfect, but of course 
unattainable, state of things would be to have no empty mileage, 
to load every wagon with the certainty that it would meet a load 
for the return journey. In these unattainable conditions the 
return would stand: "loaded mileage, 100 per cent.; empty 
mileage, nil." Failing this Utopian result, the aim will be to 
secure as large a percentage as possible of productive user, that 
is, of loaded mileage, or rather, to keep the unproductive or 
empty mileage as low as possible. Oases are not unknown, on 
the most efflciently managed road, of empty trucks from station 
A to station B on one train crossing empties of the same type on 
another train bound from B to A, and also of wagons being 
asked for and returned unused. All such cases should be 
reported and corrected, and perhaps are, but the true criterion 
of the efficacy of the work of the outdoor staff is the wagon-mile 
figure. 

If the mileage be compiled from the guards' jour.ials, it is a 
comparatively easy matter to divide the record into (I) sections 
of main line, and (II) branch lines, especially as separate journals 
are often started at given points dividing a long journey into 
sections. 

Any increase of unproductive running can then be located and 
immediately investigated. Subject to the conditions obtaining 
on different sections or branches, such as a marked difference 
in the class of traffic hauled, the comparison of the empty 
running figures as between the several districts will be a profitable 
one. 

Traction ton-mile. — The percentage of empty wagon-mileage 
indicates the amount of non-productive running of wagon stock, 
but is not a complete measure of efficiency, in two respects ; first, 
as already noted, it affords no check on lightloading, and takes no 
account of the work of the wagons in weight hauled. Secondly, it 
furnishes no indication of the efficiency of the train. For this 
purpose there is what is perhaps one of the best units ever 
invented for the direct measure of efficiency in operation, the 
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" traction ton-mile.'' This figure may best be described as a clieck 
on the productive work accom"plished by the locomotives. The 
perfect state again would be for the locomotives always to haul 
trains carrying a load corresponding to the maximum capacity of 
the particular type of engine used, which would, of course, consti- 
tute 100 per cent, effective traction load. The traction ton-mile is 
the measure of the effective power supplied, and is therefore the 
debit against traffic department. The total debit is the whole of 
the force supplied by locomotive department, and as this includes 
light running, trials, and engine failures, all these items stand as 
credits to traffic department. Now by measuring the effective 
power supplied, i.e., the traction ton-miles, against the work done, 
which is the gross-ton-miles actually hauled, a figure is produced 
which represents the degree of eflSciency obtained. 

There is no particular difficulty in the compilation of traction 
toa-miles, especially where gross-ton-miles are recorded, and it 
offers this advantage, that its use caa be limited to one or several 
sections, or it can be taken out for the whole of the service. 
Something of this sort is done on the Great Western and Great 
Central, where the train loads are compared with haulage capacity 
of locomotives oa certain ruling sections.* The method now 
suggested is to use the table of haulage capacities of locomotives 
as a basis. The gross-ton-miles recorded on the guards' journals 
are separately added for each section, as shown on the model 
journal reproduced on page 26, and are entered into a register 
which may be in the following form, one or more sections on 
each page, or which may be added to the register of gross-ton- 
mileage : — 





No. of 
Train. 


Class of 
Loco- 
motive. 


Section A— B. 


Section B— 0. 


Date. 


Capncitv 
in T.T.M. 


G.T.M. 


Per 
Cent. 


Capacity 
in T.T.lit. 


G.T.M. 


Per 

Cent. 





















■ Railway Accounts Committee, Minutes of Evidence, QQ. 4374 and 7405. 
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The whole working' of the train can thus be carried through 
the various sections along its route, and then added across, if it 
be required to show the worli:ing of each train, whilst the totals 
of the columns give the pereentaj^e of the available power utilised 
on each section, and any falling-off is immediately located. The 
traction-ton- miles for the class of engine working the train are 
made up from the locomotive haulage capacity table. For 
example, a Class A locomotive is booked to haul a maximum 
load of 300 tons over the ruling gradients of section A to B, and 
the mileage between these two stations is 20, then the traction- 
ton-miles ("T.T.M."), i.e., what that locomotive is able to haul, 
are represented by 300 X 20 = 6,000. Now suppose that some ol 
the wagons on the train run empty and others run with light 
loads, and further, that the train is one or two trucks short of its 
registered load, the gross-ton-miles may only amount to 4,000, or 
66 per cent. Clearly the result is that one third of the available 
power has not been utilised. The indication conveyed by this 
result in actual practice would be, (a) that a smaller type of loco- 
motive should have been booked to run the train, or (6) that the 
train (if conditional) should have been cancelled, or merged with 
a later service. 

On the other hand it is possible to obtain 100 per cent, or over, 
on the working of some particular section or train, such for 
example as a constant mineral service. When the maximum is 
repeatedly exceeded, the indication is either the reverse of the 
antecedent example or else points to the necessity for a revision 
of the maximum loading scale of locomotives. 

It will be admitted that the traction-ton-mile is an excellent 
means of measuring efficiency of operation, inasmuch as it is a com- 
posite and convenient figure recording weight, distance, and the 
power utilised, and thus combining measures of product and cost. 
It must be remembered, however, that gross-ton-miles include 
dead weight (and possibly non-productive dead weight) of 
stock, and that therefore the wagon-mile figures cannot be 
dispensed with. It is possible, on railways with heavy gradients 
and a one-way traffic, for a large proportion of the running 
" against the grade " to consist of empty vehicles. Such con- 
ditions are often found on railways running from the coast to 
inland mining districts, where the traffic is almost wholly in full 
train loads down-grade, and where the capacity of the locomotives 
is limited to the number of empties they can haul up-grade. In 
such a case the ratio of traction-ton-mileage would be roughly 
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100 per ceijj;., but at the same time there would be 50 per cent, of 
empty wag^gn-mileage run. This of course is an exaggerated case, 
but the TaCtal Railway (to whose trafiSc superintendent, Mr., J. S. 
Burns, the author is indebted for some interesting data ou the 
subject), obtain in actual practice the remarkable figure of 92 per 
cent, of their possible traction-ton-miles. 

The suggestion is made above that the two records, the gross- 
ton-miles and the traction-toa-miles, could be taken out together, 
and kept in the same register, and there is another consideration 
which may be noted in this connection. On many railways the 
locomotive-, department prepares the "average weight of train 
hauled " in which considerable clerical work is involved. If gross- 
ton-miles or traction-ton-miles were compiled, this clerical work 
would be unnecessary, as the figure of average weight of train 
could be furnished periodically by Trafiic Ofiice from the register 
kept. It wauld be obtained by simply dividing the gross-ton-miles 
by the train-miles, and thus eUminating the factor of distance, 
the remainder being gross-tons per train. Some extra work in 
one department would therefore be compensated by a reduction 
in another..^ 

Capacity -Miles. — The traction-ton-mile is the measure of the 
capacity of the locomotives, and the " capacity-mile " is the 
measure of. the capacity of the roUing stock. The mileage of 
carrying capacity is the total vehicle-mileage run multiplied by 
the average carrying capacity. In the case of carriages the 
carrying capacity is expressed as " seats," and in that of wagons 
as " tons." The average capacity is obtained from the working 
time book, from the half-yearly certificate of rolling stock, or 
directly from the carriage and wagon department books. The 
average seating capacity of each class of carriage and the average 
maximum load of each type of wagon should in any case be 
obtained. Then these are multiplied by the vehicle-mileage to 
give the total carrying capacity hauled, and this total is compared 
with the passenger and ton-miles, the difference being the 
unproductive capacity hauled — in other words, the capacity 
hauled and not utilised. The final figure is generally expressed 
as "percentage of paying freight on capacity hauled." An 
example will make this quite clear. A carriage with seating 
capacity for 50 passengers runs 20 miles ; the capacity-miles are 
50 X 20 = 1,000. But the 50 seats have only been occupied by 
25 passengers travelling distances which average 10 miles per 
passenger, or 250 passenger-miles ; therefore the ratio of paying 
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load to capacity hauled is 25 per cent. Similarly in the case 
of freight traffic, 10 wagons of 10 tons average capacity hauled 
50 miles are equal to 10 x 10 x 50 = 5,000 capacity-miles, and 
if the train has only hauled 2,500 ton-miles of paying freight the 
ratio is 50 per cent. 

The percentage varies very much in different countries, due to 
the nature of the traffic carried. A line with a heavy pilgrim 
traffi3 will have a high percentage of carriage space utilised, and 
on the freight side the percentage will always be high where it is 
possible to obtain a large proportion of return loading. 

On an old established railway the percentage of paying load 
should fluctuate very little in similar periods from year to year and 
any noticeable fall requires investigation. If the statistics are 
detailed in classes of vehicles and sections of line, the abnormality 
can be located immediately. It may be attributable to any one of 
several causes. Accommodation may have been increased on a 
certain train in a previous month and not readjusted after the 
rush of traffic had ceased. The actual amount of traffic passing 
may have decreased without any corresponding reduction of 
service. The true reason for the fluctuation will often be revealed 
at once by a reference to other statistics of the same period. 

Average Load. — This unit serves almost identically the same 
purpose as the " capacity-mile." Both are not really required, and 
a choice of one or the other will be determined by the conditions 
of operation. The average load is the more commonly used for 
the simple reason that, having ton-mileage available, it is the more 
readily and cheaply obtainable. The term " average load " covers 
four distinct units : — ■ 

1. Average number of passengers per train. 

2. ,, ,, ,, ,, ,, coacli. 

3. ,, ,, ,, tong per train. 

4. ,, ,, ,, ,, ,, truck. 

All these figures are obtained by the elimination of the factor o*^ 
distance from the train-mile and ton-mile units, and all that is 
required in each case is a simple division sum. No. 1 is the 
passenger-mileage divided by the passenger-train-mileage ; No. 2 
is the passenger-mileage divided by the passenger- vehicle-miles- 
Similarly, No. 3 is the ton-mileage divided by the goods-train- 
mileage, and No. 4 is the ton-mileage divided by the goods-vehicle- 
mileage. A fifth unit may be described under this head, the 
average weight of train hauled, generally used by the locomotive 
department as a measure of the work performed by the 



TEAFFIC STATISTICS (eeCEIPTS). 33 

locomotives. This is obtained by dividing tlie gross-ton-mileage 
by the total train-miles, and as already stated, can be so easily 
extracted in this manner that the same unit compiled in the 
locomotive department may be dispensed with. 

The average train load, by which is meant more particularly the 
average number of tons of paying freight carried by goods trains, 
is one of the most important of all the statistical units. It can 
only be arrived at by means of the ton-mile figure, and is one of 
the figures that render the compilation of ton-mile statistics 
almost indispensable. Without the average load the only in- 
formation available regarding the profitable working of trains is 
derived from casual personal observation, which, however 
conscientious, does not discover a gradual and insidious loss of 
efficiency. These observations apply with equal force to the 
average wagon load, which is also dependent upon ton-mileage 
statistics. Both units are required for the same purpose, to ensure 
a profitable use of rolling stock. 

The advantage of securing full loads wherever possible is 
sufficiently obvious in itself. A certain proportion of dead weight 
has to be hauled in any case, and the greater the paying freight 
that is hauled with it, the greater the proportion of profit. The 
dead weight is non-productive, the paying load is produc- 
tive, and in the ratio between the two lies the difiference 
between profit and loss. A wagon of five tons tare running about 
with a load of 1 ton is not earning its living. This patent fact has 
led to the introduction in all countries of high-capacity wagons, 
in which the ratio of tare to paying load is reduced to the lowest 
possible figure compatible with safety. Tare weights may vary 
from 5 tons to 30 tons, but generally speaking (and without 
taking into account special stock, such as boiler wagons, &c.) the 
specialised vehicles are those with the most productive ratio of 
capacity. Some modern American steel mineral wagons, for 
example, are designed to carry as much as 50 tons load to a tare 
of 15 tons, a ratio of 77 per cent, of paying load to gross weight 
hauled.* Where, as in the United States, coal, coke, and ores of 
the commoner mmerals are carried at extremely low rates, the 
margin of profit is so exceedingly small that only by the attain- 
ment of a high degree of perfection in design of locomotive and 
wagon stock, and in operating methods, is it possible to run traffic 
at a profit. With rates of under Jd. per ton per mile, such as 

^ Bulletin of the International Railway Congress, May, 1910. 
(2130) D 
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obtain in the United States for mineral ore and coal, a high 
average load is an absolute necessity. 

While it is true that without the ton-mile figure it is impossible 
to obtain the average train or wagon-load for the whole of the 
traffic, this does not necessarily apply to mineral traffic carried in 
complete trains, since in this case the average load is the starting 
load, and a return of the wagon weights at the forwarding station 
will furnish the information required to obtain good loading. 
Even in this the " average " cannot well be dispensed with as the 
value of the starting load figure is partly lost if it be presented in 
such a form as to render necessary the scrutiny of long 
rows of cyphers. The loading from each station therefore, 
or from each siding, and for each train, should be averaged, the 
sum of the wagon-loads being divided by the number of wagons, 
and the result submitted daily or weekly. This method is the one 
largely used in England, and can be followed without recourse to 
ton-mile statistics. At the same time, mineral traffic is com- 
paratively easily ton-miled, and it would be a great advantage to 
have both a daily figure, based on starting loads, recorded and 
used in the District Superintendent's office, and a monthly figure, 
compiled from the ton-mileage, presented at headquarters. 
Moreover, the starting load figure will not furnish a true average 
train-load, since it has the defect of ignoring the distance factor. 
It is not enough to know that the trains are starting with a good 
load. The object of the train-load unit is to betray unproductive 
light running. A train may start with a full load of trucks, and 
perform the latter portion of its run day after day with a light 
load. The remedy for this would lie in a rearrangement of engine 
power, but the light running might go on for a long time un- 
perceived if the starting load only were relied on. 

Another method of checking train-load is by the number of 
trucks, i.e., average number of wagons per train, arrived at by 
dividing wagon-mileage by train-mileage, and therefore again 
independent of the ton-mile. Obviously one defect of this unit 
is its disregard of the weight factor, and it may also be seriously 
affected by engine capacity and speed variations in the running 
of the trains. The defect of these variations is very clearly ex- 
plained by Mr. W. Marshall, of the North-Eastern Eailway, in the 
following paragraph of his paper on " Traffic Statistics and Freight 
Train Working."* 

" Wagon-miles per train-mile indicate freight train-load, but 

*Bailway Gazette, March 23, 1906. 
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when these fierures are aggregated the resulting figure (as a dis- 
ciplinary agent) needs treating with the utmost caution. As 
previously explained, the train-mile ignores speed, but speed is 
in direct relation to load, it being, of course, a universal rule that 
the higher the speed the lighter the load, and i it may thus happen 
that an increased or decreasing freight train-load, as shown by 
the wagon-miles per train-mile, may be wholly or partly due to 
speed variations. 

"To take a simple illustration. Suppose there are 10 trains, 
A. to B, and the maximum load at Class C is 50 wagons each. 
This, assuming each train gets a maximum load, and the distance 
A to B is 50 miles, gives an aggregate wagon-mileage of 25,000 miles ; 
an aggregate train-mileage of 500 miles, and of course an average 
wagon-mile per train-mile of 50. Circumstances render it neces- 
sary to accelerate two of the trains to catch a connection or 
market ; they are lifted from Class C to A with a maximum 
load of 33 wagons. Assuming every train to get its maximum 
load, the resulting figure shows a shrinkage from 50 to 46'6. 
Again, it is perfectly possible to increase average train-loads per 
train-mile by the adoption of more expensive methods of working. 
Take the last illustration of 10 old tender engines, which averaged 
50 wagon-miles per train-mile, and suppose they be reduced to 
six old tender and three Class T. There would be one engine 
saved and 50 miles less train-mileage, but the wagon-mileage 
would be the same, and therefore the resulting average would be 
55"5, an increase of 5'5 ; but if the increased capacity had been 
taken into account the T's should have lifted 294 instead of 200 
wagons, and therefore to obtain as good a result as the old one, 
the resulting average should have been 66 instead of 55'5." 

The lesson to be derived from the foregoing is that the figure 
•of wagon-miles per train-mile is inferior for general supervision to 
the "traction-ton-mile," since the latter covers — in addition to 
the train-load — the capacity of the engine used. 

Perhaps this particular form of the average load figure {i.e., the 
•" vehicles per train ") is more usefully applied to passenger traflSc 
than to freight. For example, a rush of excursion business may 
require the strengthening of certain trains, which may not be 
reduced afterwards to the original strength. This would be 
revealed by a fall in the number of passenger-miles per train- 
mile, but the vehicles per train, worked up on the " starting-load " 
basis, would also have its value in the hands of the District 
Superintendent, if rendered daily. 

(2130) D 2 
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The number of passengers per coach and per train is shown in 
the reports of a great many railways abroad. It is an interesting 
figure, and, where passenger-mileage is available, is quite easily 
computed, as explained above, by the division of passenger-miles 
and vehicles and train-miles. As a unit it is closely related to 
coaching " capacity-miles.'' From a purely operating point of 
view, the number of passengers cannot be increased at will, and 
attention must be directed to limiting the seating accommoda- 
tion to the lowest point compatible with the service demanded. 
In other words, the number of passengers per coach is increased 
by reducing the seating capacity per passenger. Therefore the 
necessary control is better obtained by means of the units 
previously referred to, " carriages per train " and " capacity- 
miles,'' and the number of passengers per carriage and per 
train is only useful for comparison of similar periods, and with 
other railways and also, of course, as a permanent single-figure 
check on the other statistics. 

Average Lead. — The average lead is the average distance the 
traffic has been carried. In the case of passengers, it is the 
average length of journey travelled by all passengers, and in 
treating of freight it is the average " haul," or distance each ton 
has been hauled. It is arrived at by dividing the passenger- 
mileage by the number of passengers, and the ton-mileage 
by the number of tons. The average lead is considered 
to be one of the most important of those units directly obtainable 
from ton-mile statistics, and obtainable in no other way, and for 
this reason, that the distance traffic is carried has a very serious 
bearing on the question of cost. It costs considerably less to 
carry 1 ton 100 miles than it does to carry 10 tons 10 miles, 
although the amount of work done, 100 ton-miles, appears 
to be the same. The difference lies in the terminals, i.e., the 
charges borne by the railway at both ends of the journey for 
services other than actual transport. The consignment of 1 ton 
(supposing it to consist of " Carted and Delivered " traffic) has to be 
collected and loaded at the forwarding end, and unloaded and 
delivered on arrival, and these services, as well as invoicing, 
checking, and the accounting and supervisory work, are the 
same, whether the goods are carried 10 miles or 100 miles. 
In the same way locomotive costs do not increase in equal 
ratio to miles run ; shed charges, cleaning and lighting up cost as 
much for one engine to run 10 miles as for another to run 
100. In both cases the terminal expenses are spread over a 
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smaller or greater length, of haul, and the cost per mile is, there- 
fore, progressively less as the distance increases. These facts 
contribute to the importance of the " average lead " statistics. 

The value of this unit in connection with the compilation or 
revision of rates has been disputed, and it is true that the average 
figure for the whole of a mixed traffic would not be of much 
assistance in the fixing of a rate for a given class. On the other 
hand, the average haul for a certain commodity, such as coal or 
bricks, where large tonnage is carried in full train loads, must be 
of prime importance. 

The total figure has other uses. It will often furnish the 
explanation of fluctuations in other units. Decreased receipts 
per passenger or per ton of freight may be due to a reduced 
length of lead as well as to a preponderance of lower rated traffic, 
and one cause of such a decrease is therefore to be looked for in 
average lead. Receipt and cost per train-mile are also both 
affected by average lead. 

Average Rate. — Average rate (or average " receipt ") is the 
average rate of fare received per passenger per mile, and the 
average rate of freight collected per ton of goods per mile. It is 
•obtained by dividing the passenger receipts by the passenger- 
miles, and the freight receipts by the ton-miles. Where ton- 
mileage is compiled in classes and commodities, receipts will be 
subdivided to suit, and the average rate may be ascertained for 
any branch of traffic. This unit and the preceding one go hand 
in hand. A decrease in average rate probably corresponds to a 
reduced average haul, and viae versa, although this may also be 
brought about by an increase in traffic at reduced fares or lower 
rates which has the efiect of lowering the general average. A 
reference to the tonnage of difierent classes of traffic would 
reveal this, if the average by commodities did not furnish the 
explanation. 

Equally with the average lead this unit may be used in the 
construction of rates and fares, and for this reason alone it is one 
■of the most important of the statistics arising out of ton-mileage. 

Density of Traffic. — Density of traffic may be expressed in 
several ways. Some would say that density of traffic is simply 
the number of trains running over the line (train-mileage divided 
by route-mileage), whether the trains be slow or fast, or long or 
short. It may also be expressed by the number of wagons work- 
ing (wagon-miles divided by route-miles). These figures, however, 
would only indicate "density of train movement "or "density of 
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wagon movement" respectively, and the correct basis for "traffic 
density" is the ton-mile, the ton-mileage divided by the route- 
miles, in the case of freight, and passenger-miles divided by route- 
miles for passenger traffic. This method alone produces the 
figure required to give a true indication of the amount of traffic 
passing over the road. No other unit is suitable for the com- 
parison of the extent of the traffic of one line with that of 
another. At the same time it is not, strictly speaking, an 
operating figure, and is introduced here as one of the compound 
units of the ton-mile series. 

Engine Hours. — In the preceding pages the statistical units 
dealt with have been those related more or less directly to the 
mileage of trains, tons, and passengers, i.e., to the units of 
product, the measures of work done in exchange for certain pay- 
ments from the public. Now the true criterion of efficiency is not 
only the quantity of work done with a given equipment, but the 
proportionate cost of the operation, and this introduces a very 
large question. The cost of the whole of the work performed is 
obviously the total of the expenditure, the actual disbursements 
of the company as shown in the Revenue Account, but this is of 
little use as a basis for the preparation of a unit suitable for the 
measure of cost from day to day. It is not immediately available, 
and covers many charges which are not directly related to the 
movement of the traffic. Even when the consideration of cost 
has been narrowed down to expenditure in the operating depart- 
ment alone, this still contains charges which are not aifected by 
variations in traffic. Following the process of elimination it will 
be found that the only costs which directly correspond to the 
running of trains, and therefore to the productive work of the 
equipment, are those of fuel consumption, lubrication, and the 
wages of the trainmen. These costs are " active " during the whole 
of the time a locomotive is in service, and this brings the argument 
down to the unit required, the " engine-hour.'' The engine-hour 
by itself is however a measure of time only. It may rise or fall, 
as an aggregate, but such rise or fall will convey nothing until it 
appears side by side with the figure representing the work done, or 
in other words, until it is compared with the unit of product. 
The running of trains and wagons forms the unit of product, and 
the engine-hour the measure of cost. A combination of the two 
will show the amount of productive service performed in exchange 
for a given expenditure, or, more correctly phrased, the expenditure 
incurred in performing a given amount of work. 
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The engine-hour, in effect, forms the debit to the operating 
department, and the test of efficiency is the amount of credit, in 
the shape of productive transport, the operating officers are able 
to show on the other side of the sheet. The figures are generally 
collected in a register from the driver's tickets, at the same time as 
the mileage, and the engine-hours should be considered as " shed 
to shed " time, i.e., the time the engine is at the disposal of traffic 
department. 

The defect of the engine-hour is that it ignores the capacity of 
the locomotive, and perhaps in time to come this factor will be 
taken into account, by increasing the value of the engine-hour in 
ratio to the weight or drawbar pull of each class of engine. A 
step in this direction has already been taken on some railways 
where locomotives of the Mallet or Kitson-Meyer type are used, 
each mile run by these classes being calculated as equal to two 
ordinary engine miles, for the control of coal and oil consumption. 
It is found that such high capacity machines use much more fuel, 
and the cost per mile run, and therefore per engine hour, is 
correspondingly higher. Coal being the principal item of cost, a 
scale of engine-hour values for different types of locomotives 
might be calculated on the basis of the average coal consumption. 
For example, if Class A consume 50 lb. of coal per mile and Class 
B 60 lb., the engine- hours of the latter would be increased by 
20 per cent, before being included in the total hours for use with 
other units. Then, to be consistent, the capital value of the 
different types should also be taken into account, and a further 
addition should be made in the case of an engine on overtime, 
but these are refinements. This question is also dealt with in the 
chapter on " Locomotive Department Statistics.'' 

The engine-hour unit may be recommended to the student as 
being especially important in England, as it is in itself quite 
independent of the much-discussed ton-mile statistic,s. The 
compound unit of ton-miles per engine-hour is undoubtedly the 
best use that can be made of the figure, but there are , other 
combinations of great value, such as — 

Train-miles per engine-hour, and 
Wagon-miles per engine-hour. 

Both these figures are self explanatory. The first is more 
particularly appropriate to the periodical survey of passenger 
train working. There is little variation in the average speed of 
passenger trains from month to month, and the figure therefor© 
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provides a valuable check on the amount of unproductive time 
spent by engines in terminal stations, assisting and shunting. 
The total of the productive hours is the train running time, which 
is ascertainable once and for all from the time-table, and another 
method of checking veasted time is to compare engine-hours with 
train-hours. The difference between the two is made up of 
light and assisting engine work, delays, and breakdowns. The 
smaller this difference, therefore, the greater the degree of 
efficiency. 

In dealing with freight trains the combination of wagon-miles 
per engine-hour is the best measure, but it must be remembered 
that both the units are unstable in themselves, and that, therefore, 
the combination of the two can only be used with knowledge and 
care. Unless reduced to equivalent-hours as suggested above, the 
engine-hours are based on the timings of several different types of 
locomotives, and in the same way the wagon-miles fail to distinguish 
between heavy and light, and often, between loaded and empty. 
Nevertheless the unit is a valuable one, and while it is necessary 
to call attention to the defects of such average figures, it is not 
to be supposed that any sensible person is going to rush blindly to 
conclusions on the indications of a single statistical unit, without 
any investigation into the variations it shows. 

Some of the variations in the wagon-miles per train-hour are 
beyond the power of the operating staff to remedy. For example 
the addition of a section of new line will form an increase in length 
of lead, and will run up wagon-mileage out of proportion to run- 
ning time. Or the addition of a shunting loop may so facilitate 
marshalling work as to economise engine time, and again increase 
W.JM. per E.H. The same effect is produced by the introduction 
of more powerful engines, and, conversely, the use of a larger 
type of truck will pull down the result. As far as the locomotives 
are concerned it is preferable to summarise the hours made by 
classes, as even if no addition be made to value of hours on 
account of higher capacity, as it has been suggested might be 
done, the fact of one of the heavier classes showing a higher 
aggregate of hours in proportion to the total this month than 
last, is sufficient to explain a certain degree of increase in the 
W.M. per E.H. Speed of trains is another factor which may 
affect the total, although, if the majority of trains be booked 
trains, the running time has not the same influence over the 
result as the time due to shunting, assisting, delays and break- 
downs. 
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Ton-miles per engine-hour. — As remarked above this figure is 
probably the best of all the compound units, the most comprehen- 
sive measure of eflSciency in the work of conducting transportation, 
that can be compiled. The ton-miles show exactly the work that 
has been done, and the engine-hours, within the limitations 
mentioned in the preceding paragraphs, aflFord the most concrete 
index to the cost of doing it. The final figure may be obtained 
directly by the division of the engine-hours into the ton-mileage, 
or it may be obtained through the combination of the nearly 
related units, train-miles per engine-hour, wagon-miles per 
train-mile, and ton-miles per wagon-mile. It should be noted 
that as the final figure combines the values of the component 
parts, any reduction in train-load, or in wagon-load, or in 
punctuality, will betray itself in the variations indicated by the 
final figure, as well as any increase of engine time due to excessive 
shunting or light running. Obviously therefore the compilation 
of the unit through its three component units will assist in 
locating the variations to one of the three. 

Gross-ton-miles per engine-hour. — This is a very similar unit to 
the last, except that it takes into account the whole of the work 
done by the engines. It is unnecessary where " traction-ton- 
miles " are used. The G.T.M. has this advantage over the ton-mile, 
that it can be compiled more easily (through the medium of the 
guards' journals) than can the ton-mile itself, and is available at a 
much earlier date. On the other hand the unit of G.T.M. per 
E.H. gives no indication of paying load of wagons or trains, as 
does the preceding unit. It is, however, the true statement of 
weight of train hauled, and has been dealt with in this connection 
in the chapter on Locomotive Department Statistics. 

The Use of Traffic Statistics. — The description of the units 
described as Traffic Statistics in the foregoing pages has made it 
quite clear that there is a certain degree of instability in each 
unit, and that a combination of these units is apt to increase 
such instability. The average is the result of all the components 
of the average and it is an axiom that the validity of the con- 
clusion cannot exceed that of the premises. The greatest care 
therefore should be exercised in dealing with statistics, and the 
student is again referred to the excellent paper by Professor 
Dewsnup (reprinted by the BaUway Gazette in pamphlet form) on 
" The Necessity of Care in the Interpretation of Railway Statistics 
used Comparatively." 

Another point which it is necessary to mention is that although 
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in the present work a very large number of statistical units are 
described, many of these are really alternative, and it is not 
intended to suggest that the whole of the figures should be 
compiled and used at one and the same time. On the contrary, 
the virtue of a statistical unit lies in its power of expressing a 
great amount of detail in a single figure. If the statistics are 
unduly multiplied this advantage is lost. On the other hand, 
certain of the units show a mutual affinity which is of undoubted 
assistance in tracing variations. The choice of a unit will depend 
on the conditions which it is intended to measure, and which 
vary on every railway. Care should be observed also that the 
compilation of statistics is not continued longer than their 
usefulness req uires. 

The fluctuations shown by Trafiic Statistics are of varying 
importance, and the point at which the increase or decrease begins 
to show a loss of efiiciency is a matter of experience. Immediately 
the rise or fall of the unit exceeds the normal periodical variation, 
investigation should be put in hand. The statistics should be 
dissected down to the point where the loss can be traced and 
this should preferably be done outside in the stations or yard- 
master's oflices, so that the staff at those points may not only be 
made aware of the object of the returns they have to prepare, 
but also that they may be induced to take an intelligent interest 
in the improvement of results called for by headquarters. This, 
and the necessity for a complete disintegration of the statistical 
unit for purposes of investigation, are powerful arguments in 
favour of the compilation of traffic statistics in a subdivided 
form, train by train, and district by district. Decentralised in this 
way they are earlier available for use by the outside stafi', and at 
the same time there is a ready-made comparison produced at 
headquarters. 

By training the stafi" in the use of statistics an intelligent 
interest is aroused, and the figures will have already largely 
served their purpose if they have drawn the attention of the 
operating officers to the results of their own work. 



CHAPTER III. 

DEPARTMENTAL STATISTICS. 

Way and Wohks Depaetmbnt. 

Of the three working departments, that responsible for the line 
itself, the track, buildings and fixed plant, is the least amenable 
to a thorough control by statistical units. 

Expenditure per mile. — The first and universally used index figure 
is the cost per mile of line. The expenditure subdivided under 
its diflferent heads, is divided by the number of '' route-miles " 
(miles of line open to traflic) and the result forms a reliable average 
figure for comparing the working of the department during two 
or more similar periods. This might be shown in a book of the 
form recommended for the Locomotive Department in the next 
chapter. As the miles of line open include single and double line, 
and take no account of sidings, loops, &c., the subdivision should 
also be made on the basis of cost per " track-mile." The total of 
the track-miles includes all main lines, branch lines, loops, sidings, 
and is in fact half the exact length of the rails laid in the track. 

As all these rails have perforce to be maintained, whether they 
are in main lines or in sidings, the traok-mile is a much more com- 
prehensive figure than the route-mile. Certainly the upkeep of 
main lines is much more expensive than that of sidings, but it 
would be very difficult indeed to divide the cost between the two 
classes of work ; hence the two sub-divisions. 

On a railway of any length it is almost indispensable that the 
Chief Engineer should have at his command a measure of the 
cost of each of his sections and branch lines, divided in the same 
way by the respective track-miles maintained. To this end all 
vouchers, contractor's certificates, pay-lists, and stores debits are 
labelled with the number or letter of the section to which they 
refer, and the subsequent classification in separate columns 
requires comparatively little extra work. There are difficulties 
of allocation but a very fair division can be arrived at of all 
the common charges. Superintendence should preferably be 
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subdivided between the different sections in proportion to the 
total cost, and not on a basis of length of line. 

Telegraph maintenance " per pole." Signals " per arm." — In 
addition to the expression of the costs " per track-mile," telegraph 
maintenance should be shown " per pole,'' or " per mile of wire '' 
and maintenance of signals " per arm." The nature and use of 
both these figures in self evident. 

Men per mile. — Another unit which may be of considerable 
assistance in controlling expenditure is the " men per mile." The 
nature of this unit is also obvious. It is simply the total number 
of men in the maintenance gangs, with their gangers, and others 
directly engaged on the upkeep of the road, divided by the miles 
of track maintained. In some respects this unit forms a more 
valuable control than a comparison of the expenditure, as it is less 
variable, and is not affected by the anomaly that may result from 
an extraordinary item of expenditure on bridges, for example, 
being divided by track-miles, which have nothing to do with the 
bridge. This is one of the defects of the average figure which 
cannot well be avoided. The " men per mile " is not subject to 
the same variability, and maybe used to compare different sections 
in different periods, with some confidence. It is customary in 
making the total for this unit to count only the men actually 
engaged on the track, i.e., gangers, platelayers and labourers, 
and it can be rendered still more exact by taking from the pay-list 
not simply the number of men employed but the time they have 
worked, that is, the total number of hours, or days, paid for in 
wages. This total time, (divided if in hours by the standard 
working hours per day) will give the number of '' men days," 
which, divided by the number of working days in the period, 
furnishes the average number of men. In this way the result is 
not vitiated by duplication, since " men days " only count two 
men working half a day, for example, as one " man day," whereas 
simple counting would give two men. It will be seen that the 
distinction is an important one, especially so when a large number 
of extra labourers have been engaged perhaps a day or two on a 
breakdown or relaying job. 

There are other units available, with very little extra clerical 
work, in the Way and Works Department, such as cost of bridge 
painting " per ton " of ironwork, and ballasting expenses " per 
cubic yard " of ballast. These are, however, often suitable only for 
certain railways where special conditions require special measures 
of efl[iciency. Whatever unit be adopted it is most important 
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Way and Works Expemditurk. 
Section X to Z, miles chains. 



Average 

per 
month 

last 
year. 



Amount. 



19... 19.. 



Per 

open mile. 



19... 19. 



Per 
track -mile. 



A. Superintendence — 

1. Salaries 

2. Office expenses 

B. Maintenance of roads, hrklges and 

Works — 

3. Earthworks 

4. Bridges, tunnels, culverts, 
retaining walls &c. 

5. Roads and fences 

C. Maintenance of Permanent Wat/ — 
u. Renewals of running lines : 

6. Wages 

7. Materials 

8. Engine power and wagon 

repairs 
b. Repair of running lines and 
sidings : 

9. Wages 

10. Materials 

11. Engine power and wagon 

repairs 
D. — 12. Maintenance of signals 

E. — 13, MainteTiance of Telegraph .. 

F. — 14. Mainteiiance of stations and 
buildings — 

15. Stations, dep6ts and offices .. 

16. Engine sheds 

17. Carriage sheds 

18. Locomotive workshops 

19. Carriage workshops 

20. Wagon workshops 

21. Other buildings 

Totals 
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that the accounting staff of the department have full instructions 
as to allocation, and that uniformity be observed in the classifica- 
tion of expenditure, as otherwise the value of comparison is 
nullified. 

Locomotive Depaetment. 

The conditions of work in the Locomotive Department, (and 
under this head will be included the maintenance of all rolling 
stock), allow of a very extensive use of average statistics. It is 
impossible for the superintendent to watch in detail the working 
of every engine, carriage and wagon, and he must therefore have 
at his command such statistical units as will convey in one single 
expression a measure of the work done in the department under 
his charge and the cost of doing it. 

Locomotives, Running and Repairs. 
Engine-miles. — Engine-miles are the measure of the distance 
run by the engines, and are generally understood to cover the 
work done by the locomotives between leaving and returning to 
the shed or dep6t. In England the total mileage run is sum- 
marised by the driver in a weekly return, together with the train- 
miles, and sometimes the wagon-miles. The return shows : — 
Train-miles Piloting (hours) 

Engine-miles Shunting (hours) 

Ballasting. 
The equivalent of piloting hours is arrived at by calculating each 
hour as two miles, and " piloting" is generally understood to cover 
the time a reserve is waiting to relieve another engine. Shunting 
is entered at the equivalent rate of four miles per hour, and 
ballasting at eight miles per hour, (unless the actual mileage is 
ascertainable and exceeds this rate). In India, both piloting and 
shunting hours are converted into mileage at the rate of five miles 
per hour. 

Engine-miles are principally used by the Locomotive Depart- 
ment for the control of coal and oil consumption, the determina- 
tion of mileage and coal premiums, and as a measure of the work 
done by each locomotive in relation to running expenses, cost of 
repairs and life of material. For this purpose it is usual to have 
a sort of ledger, for each type of locomotive, with provision for a 
day or a week on each line, according as the records are made up, 
from the driver's tickets daily, or from a weekly return. The 
book is ruled with a column for each class of train, and each 
column provides apace for (i) engine-mileage and (ii) engine-hours. 
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A column is left for coal and oil, to be entered from the coal 
delivery book each week or month, and a simple combination of 
the totals gives the consumption of coal and oil per engine-mile, 
for each engine. 

From the summary of this book the following periodical return 
is furnished to the oificer responsible for the section or 
department. 

Section Class of locomotive Period 



Loco. 
No. 


Days 
worked. 


Miles 
run. 


Hours 
service. 


Coal, lb. 
per 100 
miles. 


Oil, lb. 
per 100 
miles. 


Shed 
repairs. 


Times 
washed. 




















Totals 

and 

means. 



















The performances of every engine are thus recorded in a 
condensed form and the totals form a true measure of the work 
done by the department. 

Engine-hours. — This is perhaps a more reliable measure of 
expenditure than the engine-mile. It is generally made to 
include the time " from shed to shed," or in other words, the time 
during which a locomotive is at the disposal of traffic (or way 
and works) department. Whether it be standing still or working 
it is always consuming fuel and the wages bill is running on, and 
for this reason, the " engine-hour " unit is more comprehensive 
than the " engine-mile." Both " engine-hours " and " engine- 
miles " should be classified between passenger, goods, and mineral 
trains, or otherwise important variations may be lost sight of ; an 
increase in one service may be covered by a decrease in another. A 
defect of both the units is that the total figures cover the 
performances of diflferent classes of engines, the initial cost of 
which individually may vary as much as 2 to 1, and the engine- 
miles or engine-hours do not vary although one engine may be 
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merely standing or shunting and another be running an express 
goods with a high consumption of coal and highly paid crew. At 
the same time the average total figures, when used with a 
knowledge of the circumstances, are none the less indispensable, 
and specially for the use in the department itself where those 
variations being constant from year to year, the comparison is not 
seriously affected. Moreover, it is the light running and standing 
under steam that it should be the aim and object of the manage- 
ment to minimise, and any excess of unprofitable working will 
show in the average figures when compared as between two 
different sections or two different periods. 

Probably, when a greater degree of perfection has been reached 
in the use of statistics, engine-miles and hours will be graduated 
to allow for the difference in capacity of the various types in use. 
Some distinction is obviously required between a Mallet engine 
running heavy mineral trains, and a six-coupled tank working a 
light passenger service. The inventive capabilities of the student 
have in this problem an interesting field for operation. It really 
resolves itself into a question of giving the engine-hours of 
different types of locomotive their true value, and whether any 
addition or subtraction (from the bare figure of time) should be on 
arbitrary lines or whether it should be based on some highly 
theoretical formula, embracing, say, the draw-bar pull, the average 
speed, and the coal consumption, added to the unit or subtracted.* 
Or the weight alone might be used, seeing that the heaviest 
engines generally do the heaviest work and consume most fuel. 
This again would not be invariably true of some modern passenger 
locomotives. In any case it is preferable to keep separate records 
of mileage and hours for passenger and freight service. At least 
one railway (an English-owned line in Chile) has already done 
something on the above lines, as (I) engine-miles run by their 
locomotives down grade on their heavy coast section only count as 
half-miles for checking coal consumption, and on the other hand 
(II) miles run by their Kitson-Meyer type are correspondingly 
increased ; in the first case because little or no coal is consumed 

* Since the above was written this theory has been elaborated in a most interesting 
manner by Mr. C. J. Morrison in an article on "Maintenance of Equipment Costs 
on American Railways " {Bailway Gazette, July 14, 1911), in which it is suggested 
that the work unit, 

average traction effort in lb. x average mileage per locomotive 
1,OUO,000 

may be used as a fair basis for comparison of locomotive maintenance costs. 
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running down grade and in the second because the K.M. engines 
use considerably more coal in hauling their heavier trains. 

Average weight of train AawW.— Another serious defect of 
" engine-miles " and "engine- hours" is that they do not take into 
account the weight of the train. A rush of heavy mineral traffic for 
example might well double the average train load, with the same 
length of haul, and coal consumption would be considerably 
increased, while the miles run remained the same. The weight 
hauled can be brought into the calculation by using what is 
perhaps the best unit of all for the measure of expenditure, the 
"gross-ton-mile.'' The "gross- ton-mile" is one "gross-ton" i.e., 
freight and dead weight (the weight of the goods and the tare of 
the vehicle added together) hauled one mile, and the total of the 
gross-ton-miles is the total weight (exclusive of the engine) of the 
trains, multiplied by the distance they have run. There may be 
some difficulty in organising the preparation of this unit in the 
locomotive department, but it could be obtained from the traffic 
department periodically. One of the advantages of the divisional 
system, uader which the whole of the movement of trains is 
under an "operating" department, is the avoidance of duplication 
in the keeping of records of train working.* 

Gross-ton-mile-engine-hours. — If the gross-ton-miles are avail- 
able, they are multiplied by the engine-hours, to produce the 
G.T.M.-hour, a unit which thus joins the two most important 
factors of operation, the weight hauled, and the time employed 
in hauling it ; the weight hauled is the work <]one, and the time, 
since every engine-hour represents a certain cost in coal and wages, 
is the measure of how economically that work has been done. 
This unit at first glance appears to be clumsy, but it may be used 
as "per million" G.T.M. -hours just as the gross-ton-mile is 
generally reduced to terms of thousands. It is quite a customary 
practice in dealing with statistics to reduce a very large unit to a 
manageable divisor by stating it in terms of millions. 

Coal consumfjtion pir mile, etc. — To illustrate the use of these 
units, in checking, for example, the coal consumption, the follow- 
ing diagram is given. The points are plotted from actual figures 
based on the coal consumption of some half-dozen locomotives 
working a heavy mineral traffic over severe gradients. In these 
circumstances the consumption ought to be fairly regular, but 
there are considerable variations, traceable in some cases to a 
series of engine failures, and again to a lower average train-load. 

^^ Report of the Coimniasiion oa the Central South African Kailways. 
(2130) B 
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This diagram demonstrates the value of the gross-ton-mile-hour 
unit, as it is obviously more sensitive. The increase per million 
G.T.M.-hour in August is not shown by the engine-mile unit, while 
the latter shows a rise in September which was really a drop, as 
more weight was hauled for the same consumption of coal. In 
November there was an increase in average speed with a slightly 
reduced tonnage hauled, but the consumption of coal did not fall 
in proportion and there is therefore an increase per G.T.M.-hour, 
which the locomotive-mile turns into a decrease. A similar effect 
is observable in April. In February again there was a marlied 
reduction in average weight of train and this is not revealed by 
the figure per locomotive-mile. In the author's opinion both 
units should be used, and on the same diagram, so that such con- 
trasts as the above may afford a mutual check. Where gross-ton- 
miles are not available, engine-hours should be plotted on the 
diagram, and if possible vehicle-miles. The advantages of graphic 
representation of statistics can hardly be overrated. A decimal 
point passes unnoticed in a long row of figures, but assumes its 
true proportion in the diagram. 

Train-miles per engine, engine-miles per engine, engine-miles per 
engine-hour. — The nature of these units is self-evident. The first, 
owing to its stability, is valuable as a measure of the work done by 
the locomotives from year to year, and in comparison between 
difierent railways, indicates largely the effective user of the locomo- 
tives, although this will vary.according to the nature of the traffic. 
The Lancashire & Yorkshire for example, with a large number 
of locomotives engaged on shunting operations, would not com- 
pare well with, say the Brighton Une. The same consideration 
afiects the proportion of train-mileage to engine-mileage. The 
total train-mileage run on the 13 principal British railways during 
1909, (taken from the summaries published half-yearly in the 
Railway Oazette) was 329,961,076, and the total number of loco- 
motives owned by the same companies was 19,021, giving an 
average figure of 17,347 train-miles per locomotive. The 
Lancashire & Yorkshire, however, only ran 12,158 train-miles per 
locomotive, against the London, Brighton & South Coast figure 
of 22,261. This extraordinary variation emphasises the difference 
which may exist in the nature of the traffic on two difi'erent rail- 
ways, and which must be taken into consideration in comparing 
results. 

Engine and train-miles per hour per man. — This unit is described 
in a paper read before the Swindon Engineering Society, by Mr. 

(2130) B 2 
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Henry Simpson, in 1906, but the method of compilation is not 
described and it is admitted that practically the same information 
is given in the cost "per 100 miles." 

Life between general repairs. — ^This is a very important figure, 
since a " general repair " may amount to 5 per cent, or more of 
the initial value of the locomotive and may mean the loss of a 
month or more of revenue earning work. Where impure water is 
used, or where the engines are " run to death " the general repairs 
may mean even greater expenditure in proportion to the work 
done. It is therefore usual to keep a record of this sort : — 



No. of engine. 



Date entered ser- 
vice. 



Date stopped work. 



Miles run between 
general repairs. 



This record will furnish the " Average life between general 
repairs during year in miles" which may be compared with the 
preceding periods. By taking the totals for five years a very 
fair average can be obtained, and from this again the "life 
remaining in locomotives at date " fs produced. A combination 
with the average of the aggregate miles run in one year will 
give the equivalent " months of service " left in all the engines. 
This will be quite clear from the following hypothetical example : — 

Average miles run per locomotive between general repairs ... 20,000 

Less average miles run per locomotive since last general repair 10,000 

Average miles run per locomotive per annum 15,000 

Average life left per locomotive, miles 10,000 

Equivalent months of service 8 



This ingenious and valuable unit indicates the state of the 
department as a whole, and the capacity of the equipment, and 
when the averages are available for two or more years they form 
a most valuable comparative figure. When a number of new 
locomotives are placed in service the " equivalent " months of 
service will be increased proportionately to the relation between 
the number of new locomotives and the total stock. 
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Expenditure per locomotive. — This figure represents the total ex- 
penditure of the department on locomotives, divided by the number 
of locomotives owned. It is generally shown in two subheads : — 

Kunning Expenses per Locomotive. 

Repairs and Renewals per Locomotive. 

but for the use of the department these may again be subdivided 
into the component parts of the total expenditure, somewhat as 
follows : — 





Average 

per 

month 

last year. 


Amount. 


Per engine. 


Per 100 
miles. 




19.. 


19.. 


19.. 


19.. 


19.. 


19.. 


Hunning Expensea : — 
Superintendence 

Wages 

Fuel 

Water 

Lubricants 

Otlier Stores 

Miscellaneous 

Totals 

Repairs and renewals: — 
Superintendence 

Complete renewals ;— 

Wages 

Materials 

Repairs and partial renewals : — 

Wages 

Materials 

Purcnase of new locomotives ... 

Workshops expenses 

Repairs and renewals oE machin- 
ery and plant 

Other expenses 

Totals ... 
















Total expenditure o£ depart- 
ment 
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The author has found a considerable economy and facility of 
reference to result from the use of a book suitably ruled with the 
heads of expenditure written or printed on the left-hand half of 
the left-hand page and the following leaves cut down at the first 
column, so that these cut leaves can be manipulated to bring any 
month into juxtaposition with the corresponding period in one or 
more previous years, and if the book is in manuscript the written 
headings only require writing in once. This idea is capable of 
Adaptation to many other statistical records. 

Mention may be made here of the remarkable series of 
-statistics prepared by Mr. Price Williams, on the subject of Loco- 
motive Repairs and Renewals and published in the Proceedings 
of the Institution of Civil Engineers in 1909. A summary of this 
paper with the diagrams appeared in the Railway Gazette of 
September 24, 1909. 

Carriage and Wagon Repairs. 

Cost of repairs per vehicle. — The first and most important average 
figure is the amount spent on each carriage and wagon during a 
given period. Besides being invaluable to the head of the depart- 
ment, the information is furnished to the manager's oflBce where 
it is contrasted with the passenger earnings per coach and freight 
earnings per wagon. The maintenance costs " per vehicle mile " 
should also be shown. 

Average number and time under repair. — This is also always 
stated in the departmental report and should be shown in terms 
of a percentage of the whole equipment. The time under repair 
is the proportion of the whole period during which the vehicles 
have been laid by out of service, or in other words, prevented 
^■rom earning revenue. The number of vehicles and the time can 
"be reliably expressed in a single unit, "vehicle days out of 
service," and this may also be stated in terms of a percentage of 
the total possible vehicle working days. For instance, if the 
railway owns 1,000 wagons, the working vehicle days in the month 
of January will amount to 31,000 ; if one wagon has been three 
days under repair, two others ten days, and ten others fifteen days, 
the monthly report will show 173 wagon days under repair, or 'SS 
per cent, of the total vehicle days out of service. This and other 
information can be shown in the following statement, but the 
percentage figure should also be compared with preceding periods, 
to be of value. 
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Type of wagon 


Number 
under 
repair 
on 1st. 


Number 
received 

durint? 

month. 


Number 
repaired 
during 
month. 


Number 
under 
repair 

on 31st. 


Wagon- 
days 
under 
repair. 


Per cent, 
of total 
vpagon- 

days. 
















Totals 


1 











Vehicle life in miles. — Some railways keep a separate record for 
each vehicle of the mileage run, and the dates and extent of 
repairs. The principal object of this is to ascertain the running 
life of tyres, axles, &c., but its compilation necessitates a very 
large amount of clerical work, which is probably not justified by 
the value of the resultant figures, unless, as in some countries, the 
data are required by the Government. 

WOEKSHOPS. 

The difficulty of controlling the cost of repair and erection 
work done in the shops lies in the variations that occur in the 
importance of the work orders received, and in the output of 
finished work. It is impossible to do everything by piecework and 
equally impossible to discharge or engage men in exact ratio to 
the amount of work in hand. Average figures compared from 
year to year, however, are not greatly affected by these variations. 

Ratio of labour to materials. — The total cost of repairs to rolling 
stock and work done for other departments is made up of two 
component parts, wages and materials, each of which forms a 
percentage of the whole. Theoretically, as long as prices of 
material and rates of wages remain the same or rise in unison, 
such a percentage will remain constant from year to year. 

It may, however, be affected by the purchase of more " ready 
made" material in one period than in another, or by the repairs to 
boilers exceeding those on frames and cylinders. Taking these 
items into consideration, the percentage is a valuable index to the 
cost of work done in the shops. 

Men-days. — The locomotive superintendent, or works manager, 
will require a weekly or monthly summary of the wages paid, 
and this may either show the days worked by each grade, and the 
wages paid, or be condensed into "men-days," which are made 
up of the number of full days work.done, 2.'.e.,the total hours paid 
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for, divided by the standard hours per day. This is easily 
abstracted from the totals of the pay-sheets. The resulting figures 
might be recorded in thejfoUowing form :^ 





Number of 
men. 


Wages 
paid. 


Total 
men-days. 


Average wages 
per man-day. 




19 


19 


19 


19 


Mechanics ... 
Boilersmiths, &c. ... 


















Totals 1 






j 









The totals show the number of men engaged, the total of the 
paylists, the average days worked, and the average wage for the 
whole of the men engaged. This may be conveniently kept in a 
book of the form recommended for the comparative record of 
running and repairs expenditure. 

Traffic Depaetmext. 

Trafiic statistics are generally understood to mean the statistics 
relating to the handling of the traffic and the revenue derived 
from the same, but it is also necessary for the traffic superintendent 
to use statistics for the measure of the internal costs of his depart- 
ment. Where the running department is under the locomotive 
superintendent, or forms a separate office, the traffic department 
expenditure, considered purely and simply as departmental ex- 
penditure, is comparatively easy to control. The statistical units 
suitable for the purpose are few. 

Trajjic coaU per train-mile. — The most important unit, from the 
point of view of the traffic superintendent, and for the purpose of 
measuring the detailed costs of the department, as distinct from 
the general cost of operation, is the train-mile. Generally 
speaking, station, signalling, office, and other expenses are the 
same whether trains run heavy or light, and while it is manifestly 
the duty of the traffic department to secure good train loads, this 
is quite distinct from the checking of the expenditure some time 
afterwards. The following form shows the detailed expenditure 
compared with the corresponding period in the previous year, 
and divided by the number of train-miles run. The different 
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heads of cost are also divided up into their respective percentages 
of the total earnings, and the classification is based on the new 
form recommended by the Committee on Railway Accounts for 
adoption in England. 





5B» 




a ; 
p ■ 
o • 

1^ 


S : 

Z i 


a : 

id 




2 '3 


Salaries and wages — 

Superintendence 

Stationraasters and clerks 

Signalmen and gatemen 

Ticket collectors, porters, &c 

G-uards, brakesmen, &c 

Fuel, lighting, water, general 

stores 
Uniforms 

Printing, advertising, stationery, 

tickets 
Wagon covers, &c 

Expenses of joint stations and 

junctions 
Cleaning, lubricating and lighting 

of vehicles 
Shunting (other than mechanical)... 

Stationary engines, hoists, cranes, 

&c. 
Coal, &c., tipping 

Railway Clearing House 

Miscellaneous 
















Totals 
















Per train-mile 

















Percentage of total receipts. — The percentage of traffic costs to 
the total receipts (or '' earnings ") will fluctuate with the amount 
of traffic carried, but not in equal ratio. An increase in receipts 
will generally lower the proportionate costs, as the latter are 
reduced by a greater divisor. Such a reduction does not necessarily 
mean that expenses are less but that they are less in proportion 
to the work done. When an average figure, based on results for 
several years, is obtained, it will be the object of the traffic 
superintendent to keep his expenditure below that figure, and 
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when it is exceeded he will at once seek an explanation, which 
may lie in a decrease in receipts or in an increase in staff or other 
expenses. The exact whereabouts of the increase is shown in the 
detail. 

Ratio of cost to receipt per station. — To trace an increased cost 
in " salaries and wages " back to its original cause, it is necessary to 
know where it has occurred, and for this purpose each station, 
large or small, is called on to render periodically a comparative 
statement of wages, based on the first portion of the departmental 
form above, but with the train-mile unit omitted and the number 
of men in each grade inserted. The total wages will form a 
percentage of the earnings of the station, a figure which is quite 
useless for comparison between one station and another, but which 
will give the indication required to locate any marked increase in 
the total of the department. The tonnage handled and passengers 
booked are sometimes preferred as measures of the work done by 
the station, and the two factors may also be added to make one 
single unit, counting two passengers as equal to one ton of goods, 
but this is empirical in the extreme, and the total of receipts is 
a more reliable figure. Where it is a question of a station 
exclusively used for passenger or goods traffic, it will be correct to 
use the number of passengers and tons of goods. 

Loading costs per to7i. — At a large goods station it is necessary 
to watch carefully the cost of dealing with the traffic handled, 
and the unit is the number of tons forwarded and received, 
■divided into the wages. The defect of this figure lies in the fact 
that at some points, especially in England, a large part of the 
traffic is warehoused, and therefore requires twice handling. The 
method that naturally suggests itself in this case is to count each 
ton thus handled twice, as two tons. The extra hoist and trucking 
work may be ignored. Where there is a large proportion of what 
are called in England "smalls" (packages under 3 cwt. in weight), 
ra, special computation might also be made, since " smalls " generally 
require special handling and cannot be craned or trucked as 
•quickly as other traffic. With little trouble the average weight of 
■" smalls " can be ascertained, and on this basis a certain number 
-or weight may be taken to represent one ton. Probably half a 
ton of small fragile packages would require as much time in 
handling as one ton of ordinary goods. 

Yard cost per wagon. — Yard costs include locomotive, capstan 
and horse shunting, besides the wages of shunters, foremen, &c. 
If the traffic department has its own engine, or is charged with 
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engine hire by locomotive department, this is added to the 
aggregate of the other expenditure and the whole is divided by the 
sum of the wagons received and forwarded, taken from the total 
of the wagon registers daily. The resultant figure is useful 
principally as a comparative checlj on coats during different 
periods, as the physical conditions of the yards, proximity to 
main line and engine shed, and other circumstances prevent any 
reliable use of the unit as between two or several stations. 

Causes of fluctuations. — When there is a general increase under 
all heads of expenditure, and the costs per train-mile remain 
stationary, the inference is that the cost of doing the worli has 
been maintained at the same level. If with a stationary cost per 
train-mile the percentage of expenditure to receipts show a rise, 
a preponderance of lower rated traffic may be the cause. If, 
however, the percentage remain stationary and cost per train-mile 
rise, an improvement in average loading is indicated. The influence 
of a large holiday excursion traffic may be evident in a decreased 
cost per train-mile, and an increased ratio of expenses to receipts, 
because cheap fares will tend to lower the average receipt, and the 
closing of goods yards, collieries, &c., will affect freight receipts, 
while monthly salaries and other standing charges will continue 
to be paid. The two units afford in this way a valuable check. 

The stock argument against the use of these units is that every 
one is perfectly well aware of the fluctuations long before the 
statistics are available, and the answer to it is that average 
statistics not only show the effect of fluctuations in cost that 
every one is aware of, but also bring to light those that would 
otherwise pass unnoticed. It is very pleasant to find the month's 
expenditure down by 5 per cent., but if 10 per cent, less work has 
been done in train-miles, and 10 per cent, less has been earned, 
the net result is a balance on the wrong side. 

There are certain heads of expenditure in the classification 
which do not necessarily fluctuate in consonance with the number 
of train-miles run, but it will be found convenient to divide these 
in the same way in order that the total of all may furnish an 
automatic check on the calculations. 

An increase in costs per train-mile, if continued over several 
months, should be investigated. A " slump " in traffic will not be 
followed in exact ratio by a drop in cost of working, but if the 
fall is not a temporary one, some reduction will be called for in 
expenditure, and the necessity of this is exactly what is revealed 
by the statistical unit. 



CHAPTER IV. 

GENERAL STATISTICS. 
Classification and Allocation of Costs, &c. 

There are some statistical figures which serve as a review of the 
operations of the railway as a whole, and which do not, therefore, 
fall under any particular departmental abstract, and are used by 
the general manager, in addition to those units he may select from 
the returns submitted by the departments, as conveying the 
most complete and condensed check on work done and costs. 
Indispensable to the general manager are the totals of receipts 
and expenditure, the expression of these per mile of line and per 
train-mile, and the operating ratio, or percentage of total expendi- 
ture to total receipts. All these figures are presented in the form 
of a comparison with the similar period of the previous year, 
accompanied by a further statement also in comparative form, 
showing the receipts from and number of passengers, and receipts 
and tonnage of freight, and the totals of the abstracts of depart- 
mental expenditure. Such informition in fact, as will appear 
later in the half-yearly report. He will, however, require earlier 
statistics than these, furnished in the form of an approximate 
traffic return, rendered weekly and containing the bare unaudited 
receipts from stations. On some railways these are compiled, from 
a daily or weekly return from each station, in which the classes of 
passengers and principal commodities of goods are classified, a 
system which places the management au courant with respect to 
the traffic passing at the time. The total of each week's receipts 
are added to the previous cumulative total for the year to date, 
which is also a guide to the progress of business. All these 
returns are indispensable, and are in use on every railway in the 
world. 

Besides the above, it is customary for the general manager to 
have a monthly report from each head of department, showing 
the detail of the expenditure in comparison with that of the 
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previous year, and with each head of expenditure expressed in 
terms of the unit of work performed by the department, such as, 
Way and Works costs " per track-mile,'' Locomotive costs " per 
engine-mile," and Traffic costs " per train-mile." There is also the 
Accident Return, in which the number of (I) passengers and (II) 
employees killed and injured are recorded in (a) accidents to trains 
and (ft) other accidents. The American railways render very com- 
plete and instructive returns of accidents, subdivided into different 
heads of causation. Such a record, even when not published, 
must be of great preventive value. 

Beyond these more or less generally-used statistics, the choice of 
other units must always depend on the nature of the traffic 
and the conditions under which the business of the railway is 
carried on. The general manager may elect to have simply one 
unit placed before him periodically, such as the wagon-miles per 
engine-hour, or the traction ton-mile, with other statistics in the 
background to be referred to as the explanation of variations in 
the principal figure. Or again, and this is more usual, he may 
require to have a continuous record, in diagrammatic form, of 
eight or ten of the principal statistical units of product, and also, 
in similar form, the departmental costs worked out per train-mile, 
and per 1,000 gross toa-miles. It will be found convenient to 
keep in the office of the Administration a record of all the 
statistics compiled, to be written up periodically in the Accounts 
Office and used, not only for immediate use, but for reference on the 
many occasions when questions arise affecting rates, or the work- 
ing of trains. Such a record should be kept in duplicate, one copy 
remaining in the Accounts or Statistical Office. The most con- 
venient form of statistical record is the Analysis of Working. 

Analysis of working. — The analysis of working is a dissection of 
the revenue account into various classified sub-headings under 
which the receipts and expenditure are expressed in suitable 
average figures and compound units. The whole forms a complete 
collection of the statistics of the railway. It is generally kept in 
a book with columns ruled for half-yearly totals, but may also be 
used to record the monthly figures if desired. This is the system 
in force on the Indian Railways and it has manifest advantages ; 
the statistics, being entered in a book, are not filed away and 
forgotten, and are always available for comparison. An extremely 
valuable history of the operations of past years is thus formed. 
It is also usual to print loose sheets containing a comparison of 
figures for five past years, to bind with the general manager's 
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report, and in some cases these are also issued to the principal 
officers of the railway. 

In India each item of the analysis is numbered, and the audit 
offics is furnished with printed instructions* as to the compilation 
of the various units. Allocation is thus standardised and nothing 
is left to be remembered, or forgotten, by any individual member 
of the stafl'. The progressive numbering facilitates compilation, 
each item having on an opposite page a reference to the method 
of its preparation, thus, " 19 and 20. The proportions are 
obtained by dividing item 18 in the ratio of items 73 and 109." 
The appropriation of various items of working expenses is 
ordered in the same way by means of footnotes to each abstract. 
With a standing order book or office manual, such as this, available, 
staflFs of diflerent offices and departments are readily inter- 
changeable, and the absence of one or several clerks or assistants, 
does not necessarily cause delaj'. 

Allocation of expenditure. — It is to be regretted that much 
of the discussion on railway statistics during the last few years has 
been devoted to what one writer terms " the eternal ton-mile," 
when time and knowledge might more profitably have been 
employed on the consideration of a general standardisation of 
allocation, or " appropriation," of working costs. It is not of the 
slightest use attempting to compare the detailed expenditure of 
one railway with another when every administration follows a 
different method of charging departmental costs. In connection 
with working statistics it is not so much a question of what is to be 
charged to revenue or capital, or of the correct method of writing 
off obsolete assets, as it is of correctly appropriating actual working 
costs to one abstract or another. So far as the United Kingdom 
is concerned, the Railway Accounts Act will bring about some 
improvement in this respect, especially as it appears to embody 
the new forms drafted by the Conference of Railway Accountants 
in 1906. The International Railway Congress meeting of 1910 has 
produced very valuable reports on accounts and statistics in 
America and in the British Colonies, in which special reference is 
made to standardisation. There is now published, therefore, a 
mass of authoritative opinion which up to two or three years ago 
was not accessible, and undoubtedly this will have the effect of 
calling the attention of railway accountants and auditors to 
existing anomalies. 

» Indian Government P.W.D. Code.'Vol. IV. 
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Compared with many British and Continental reports, the 
arrangement of the American expenditure abstracts is very 
simply and concisely drafted, leaving no doubt under which sub- 
head a given expenditure should be classified. The importance 
of uniformity is exemplified by a case that occurred within the 
author's experience, where the traflic expenditure of two railways 
of somewhat similar length, trafiic, &c., was compared on the basis 
of the totals given in their respective published reports, with a 
result which would have formed a serious indictment of the manage- 
ment of one of the lines, had an opportunity not been afforded 
for a dissection of the items making up the two accounts. The 
example is rather a remarkable one of differences in classification, 
as will be seen from the following comparison. It should be 
added that both the railways, although working abroad, belonged 
to English companies, and the abstract is simply a copy of the 
trafiic expenditure abstract with the respective amounts divided 
by each Company's total train-mileage : — 





Eailway a. 


Eailway B. 








Amounts allocated 


in same icay. 








d. per 




A. 


per 




• train-mile. 




train-mile. 


1. 


Superintendence 0-57 


1. Superintendence 




0-86 


2. 


Stations 4-26 


2. Stations 




4-03 


H 


Trains 0-94 


3. Trains 




0-93 


4. 


Printing, tickets, &e 0-29 

6-05 


4. Printing, tickets, ic. ... 




0'57 
6-39 




Amounts not subject io comparison. 






6. 


Lubrication 0-61 


5. Charged to " Carriages 


and 




6. 


Greasing and examining 


Wagons" 








staff 0-43 


6. Charged to *' Carriages 


and 




7. 


Telegraph materials ... -07 


Wagons'* 






8. 


Level crossing gate- 


7. Charged to separate abstract 






keepers 0'55 


8. Charged to " Way and Works " 




9. 


Wagon Hire O'lo 


9. Charge.1 to "General Charges" 





1 '81 10. Commissions, cartages 

10. Deducted from Receipts ... and compensation ... 0-69 

11. Chargedto"GeneralChaj-ges" H. Doctors, medicines and 

sundries 0"13 

Total expenditure per train- ' 
JJoile... 7'8b Total expenditure per train- 
mile ' ... 7-21 

It is quite clear that the totals alone convey a most misleading 
impression. The train-mile of railway "A" appears to have cost 
•65d., or over 9 per cent, more than that of "B," whereas 
when the deduction is made in A's abstract of items charged by 
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B to some other account the result is reversed and A proves to 
have spent really less per unit of work done than B. The traffic 
superintendent of the former line may have been condemned for 
disregard of due economy, while in truth the difference was only 
due to anomalies in classification. One of the most important 
parts of the difference between the two totals is the lubrication of 
rolling stock. Who should pay for this ? The Indian Government 
include it under " carriage and wagon expenses '' together with the 
examining staff. In the new English form it appears in " traffic 
expenses " (the wages not being shown anywhere) and in the United 
States it goes along with other running expenses in "conducting 
transportation." Some of the Continental lines, and also some 
British South American railways, show it in " maintenance and 
running expenses of rolling stock." The perfect method would 
be the happy mean between the American and English systems, 
and to some extent this is to be found in the Argentine reports, 
whose abstracts are as follow : — 

Abstract E. Locomotive running expenses. 
„ F. Vehicles, running expense.*. 
„ G. Traffic expenses. 

There is no possibility here of erroneous classification of such a 
large item as lubrication, as it obviously falls under abstract F, 
together with the wages of the inspecting and greasing stafl", and 
on the other hand it is easy to get at the total of " transportation " 
expenses by adding the three abstracts together. 

The second item in the comparison is that covering telegraph 
materials. These presumably include repairs to instruments and 
other movable parts, replenishing of batteries and JNIorse tape and 
ink, and here again there is no uniformity in practice. One rail- 
way actually charged up telegraph posts to Traffic, while another 
reversed the process and debited Way and Works with everything 
connected with telegraphs, including Morse tape and ink. In 
other reports both operation and maintenance of telegraphs 
appear in a separate abstract. The correct practice is obviously 
to treat telegraphs like signalling, and for Way and Works to he 
charged with maintenance, and Traffic with operation, cleaning, 
and such loose stores as stationery, ink, and battery replenish- 
ment. Level crossing gate-keepers are often charged to Way and 
Works because such posts are filled by platelayers or their wives, 
but in point of fact a gatekeeper is half-way between a signalman 
and a policeman, and has not even a remote connection with the 
maintenance of the track, unless he be considered as a link in the 
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fencing. Wagon hire, or " car-mileage " is properly chargeable to 
Traffic, as it is a true transportation cost, but in the Indian returns 
it appears in "general charges." Compensation is more generally 
placed in " general charges," but American practice is to account 
it as an operating expense. It has also been deducted from 
receipts, a course which is at least reasonable. Considering, 
however, that a large proportion of traffic claims arise out of 
defective equipment, perhaps the allocation to miscellaneous costs 
is the correct one. Medical attendance, in the case above quoted, 
has been distributed between the various departments on the 
basis of the number of individual cases occurring in each, and this 
is the system suggested by Sir Thomas Rees Price in his report to 
the Railway Congress. He would extend it also to contributions 
to sick and superannuation funds, malting each department pay 
for its own individual members, or where the railway contributions 
to such funds (or to compensation insurance) consist of fixed 
sums, these are distributed between the departments as a per- 
centage on the wages paid. " Cartage " is peculiar to English 
railways, and it is undoubtedly an advantage to have it shown 
separately, and deducted from receipts, as in the new form. 

Besides the foregoing, there are the indirect services performed 
by departments, such as Stores, on behalf of all the other branches. 
These also have been dealt with by Sir Thomas Price in his report 
referred to above. The principal items, with his suggestions for 
their distribution, are as follows :— 

1. stores Expenses. — A percentage is added to the issue prices to cover the whole 

expenditure of the department. 

2. Workshops Expenses, — Direct expenses charged to actual work. Indirect 

expenses charged out as percentage addition to the work turned out, 
including a charge for maintenance and depreciation of machinery. 

3. Electric Light and Power. — Charged out to departments according to con- 

sumption. Cost of train and station lighting charged to Traffic Department. 

Stores expenses appear in the Indian returns under general 
charges, together with Administration and Accounts Office 
expenses, but for an expenditure which is capable of being so 
correctly apportioned the distribution over the materials dealt 
with is obviously preferable. For a small railway a simpler method 
is to divide the total Stores departmental expenditure between the 
other departments, pro rata to their respective debits for materials 
supplied, and the same applies to workshops expenses, the total 
of which may be charged out in proportion to the amount of work 
done for each department. In this way suspense accounts may 
be dispensed with. 

(2130) I- 
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Enough has been said to show the importance of uniformity in 
classification of expenditure. It ia true that " all the money comes 
out of one pocket," but in the meagre information often given in 
railway reports, there is nothing to show the invalidity of a com- 
parison based on the totals only of the different abstracts, and the 
intelligent shareholder is quick to blame and slow to commend. 
He is prone to dwell on a high rate of cost under one head and 
entirely overlook the reduction under another. It behoves, there- 
fore, the general manager to watch very carefully the allocation 
imposed on his expenditure by the accountant, lest some such 
anomaly as those referred to above redound unjustly to his 
discredit before his board of directors and the public. 

Statistical results are not only affected by lack of uniformity in 
classification of costs, but also by the deficiencies of the present 
calendar. The comparison of any week or month with the 
corresponding period of a previous year is affected by the variable 
nature of arbitrary divisions of time. A given month covers 
five Sundays this year against four last year ; an important 
holiday falls on a Sunday one year and on a week day the next. 
These, and similar irregularities, tend to vitiate comparisons of 
trafiic results, and the fact of feasts and markets falling on 
different days and dates in different years adds to the difficulties 
of forecasting train services. A remarkably simple way Has been 
proposed for remedying these defects of an antiquated system. It 
is contained in a pamphlet by Alexander Philip, LL.B., called 
" A Proposal for a Simplified Calendar "* and consists in the 
obliteration of New Year's Day from the commercial calendar. 
This day (as well as the extra day in leap year) would be simply 
a holiday, and would be otherwise nameless and dateless, 
January 1 being the day after New Year's Day. This would leave 
a year of 364 ordinary or working days exactly divisible into 
52 weeks and four quarters of 13 weeks each. The day of the 
week and the day of the month would always be the same, and 
all calendars would be perpetual. Such an improvement would 
tender possible a large amount of economy in the preparation of 
reports and statistics, but its most important effect would be to 
add to the uniformity of statistical records. 

Statistics of cost. — The division of the working costs between the 
several branches of operation has always been a very much 
debated question, and a great deal has been written on the subject, 

» Steads Publishing House, 1910. 
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especially in the United States. It is a question of such wide 
range as to be outside the scope of the present work, and will only 
be briefly reviewed here. To the student is recommended the 
study of the works on railway economics by Acworth, Colson, 
Dewsnup, Hadley, Ripley, Woodlock, and others. 

The aim and end of any attempt at a division of cost between 
passenger and goods traffic, and between the several classes of 
traffic, is to arrive at an idea as to whether the rates charged are 
remunerative, or rather, as it is known from the fact of there 
being a surplus of receipts over expenditure that the rates do, as 
a whole, return a profit, to ascertain which of the rates are the 
most, and which the least, remunerative. What is required in 
fact is the costs account of the manufacturer, in which each 
branch of the business is charged with a certain proportion of the 
expenditure, which, compared with the receipts, subdivided in like 
manner, shows which are the profitable and which the non- profit- 
able sections of the undertaking. Unfortunately, however, in the 
case of a railway the matter is not so simple. It is not a question 
of charging up the costs of one department to one particular class 
of product. The commodity manufactured by a railway is trans- 
port, of varying grades of cost and value. If one line carried 
nothing but coal and another nothing but grain, and so on, the 
allocation of cost to the difl'erent '' qualities " of transportation 
produced would be quite simple ; but it is not so. All the 
" qualities " are produced on the same line by the same machines, 
by the same men, and yet they are marked up for sale in the shop 
window, so to speak, at very different prices. It is partly in the 
attempt to justify these sale prices (or in railway language, fares 
and rates), and partly to ascertain the margin of profit resulting 
from their individual application, that experts have endeavoured 
to separate the costs of transportation, and to charge each class 
of traffic with its proportionate share of the total expenditure. 

The business of transportation falls naturally into two principal 
categories, coaching and freight, styled on the Continental rail- 
ways, fast and slow traffic (Grande Vitesse and Petite Vitesse), 
and this forms the first great subdivision for the classification of 
costs. What proportion of the working expenditure is incurred 
in the carrying of passengers, and what proportion in the trans- 
port of freight ? There are certain expenses which can be clearly 
earmarked to one or the other ; the cost of a locomotive running 
exclusively on passenger service, the wages of guards and brakes- 
men, the wages of the stafi' at stations which are exclusively used 
(2130) F 2 
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by one service or the other. All these it is possible to charge at 
once to their respective places, and there are many other items 
which it is possible to allocate wholly or in correct proportion to 
the two categories. Authorities differ as to what amount of the 
total expenditure may be thus apportioned without recourse to 
estimating and arbitrary appropriation. Probably 50 per cent, of 
the whole will be found to be distinctly attributable to either 
coaching or freight, and even this will vary largely on different 
railway systems. The remainder consists of maintenance of track 
and buildings, signalmen's wages, the wages of staff common to 
both services, and the whole of the cost of account keeping and 
administration, legal and parliamentary charges and taxes, figuring 
as '' General Charges." It is this remaining 50 per cent, of costs 
common to the whole of the operations, that forms the difficulty. 

Probably the most painstaking efforts to arrive at a correct 
"basis for the apportionment of these unidentified costs have been 
those made in the United States in connection with the valuation 
of railway property and the readjustment of rates and fares. One 
of the formulae adopted is described in the following paragraph 
from a paper by J. C. Lawrence, a member of the Washington 
Railway Commission (*). 

" Several methods of dividing operating expenses between 
freight and passenger business have been used. A careful 
examination of the various methods when applied to the same 
conditions shows a variation of only about 1 per cent, between all 
of them. The method used by the Railroad Commission of 
Washington was the simplest of all. Assume that the cost of 
movement of two average empty freight cars equals the cost of 
movement of one average loaded freight car, and of two average 
loaded freight cars equals the cost of movement of one average 
passenger car. Then reduce the freight car-mileage to the basis of 
the movement of a passenger car and compare the mileage thus 
obtained with the passenger car-mileage." 

Another method is to charge to coaching or freight all the 
known items relating exclusively to those services, and to divide 
the remainder, the " general " expenses or expenditure common 
to both, between the two in the proportion that coaching and 
freight train-mileage bear to the total train-mileage. This was 
the method used by the Pennsylvania Railroad Company in con- 
nection with the 2 cent, fare legislation in Ohio.t A similar 
formula, but carried out to much more detail, is described by 

* Railway Gazette, March 4, 1910. t Iiailu:aij Gazette, October 30, 1908. 
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T. F. Woodlock in " The Anatomy of a Railway Report." The 
basis used is the same, i.e., that of an apportionment pro rata to 
the respective train-mileages. In the method prescribed for the 
Indian State Railways the total expenditure is divided between 
coaching and freight in ratio of gross-ton-mileage. This diflfers 
from the preceding methods in that no attempt is made to 
, separate the known items of cost ; the whole of the expenditure 
is apportioned on an arbitrary basis. In either case the gross- 
ton-mile is a more complete unit to work with than the train-mile. 

There is still another formula for the division of costs between 
coaching and freight, this time a French one. It has already 
been described in the chapter on ton-mile statistics, and is based 
upon the reduction of the whole of the traffic to "equivalent" 
toa-miles. By this method it is assumed that the transport of a 
passenger costs as much as the transport of a ton of freight. The 
passenger-miles are, therefore, reduced to ton-mileage in the same 
ratio as the total expenditure bears to the gross receipts. Other 
coaching traffic is also computed on a similar arbitrary basis, and 
the aggregate of the equivalent passenger-ton-miles, the com- 
puted ton-miles of coaching traffic other than passengers, and the 
freight-ton-miles, furnishes a figure which represents the total of 
the traffic carried, in terms of ton-mileage. The total expendi-. 
ture divided by the aggregate ton-mileage, represents the cost of 
the ton-mile, and this again multiplied by the equivalent passenger- 
ton-miles aad freight-ton-miles produces the proportions of the 
total cost attributable to passenger and freight traffic respectively.. 

AH these methods are dependent, wholly or in part, on some 
arbitrary foundation, and the result obtained is, therefore, 
admittedly not an exact figure. It would obviously be impossible 
to have a truly exact figure, but there is room for further research 
in the direction of finding a more perfect theory for the allocation 
of the unidentified charges. 

The applicatioa to actual practice of costs subdivided on one 
or another of the bases quoted will only be undertaken with due , 
regard to the possibility of inaccuracy resulting from the arbitrary 
method used, but it may be taken for granted that such variation, 
as there may be is fairly constant from year to year, and the- 
final figures therefore provide a very useful comparison between 
one period or another on any one railway system. 

The first use of the costs figures that naturally suggests itself 
is to compare it with the average receipt. If it has cost Id. to 
carry one ton one mile, and the average receipt amounts to 2d., 
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the profit is evidently Id. The passengers may be compared in 
the same way, and, of course, the two figures of profit multiplied 
by their respective ton-mileages show the amount of profit on 
each service, and the total of profit (disregarding for the moment 
coaching traffic other than passengers and miscellaneous receipts) 
is equivalent to the excess of receipts over expenditure. 

The costs figure may also be used to arrive at an idea of the 
minimum paying train load. Take the cost of the freight train- 
mile, either obtained directly by the first method or indirectly by 
the second (cost per ton-mile multiplied by average tons per train 
•equals cost per freight train-mile). Now if this average freight 
1:rain-mile cost 60d. and the ton-mile receipt (or " average rate ") 
were 2d., each freight train would have to carry an average 
load of 30 tons to pay expenses, and the tonnage between 30 and 
the actual average train-load would represent pure profit. Exactly 
the same operation may be carried out with the figures for 
passenger traffic. 

It is almost unnecessary to add that the cost per ton-mile is a 
valuable figure in itself for the comparison of one period with 
another. Whether the particular method used for arriving at the 
figure be, theoretically, sound or unsound, the same margin of 
error exists to the same degree, or fluctuates in direct ratio to the 
fluctuating elements of the formula, on any one railway system 
during difierent periods, always supposing that the same method 
be adhered to. It is a different matter when a comparison is 
attempted of the results of two distinct railways, as {a) the methods 
of computation may differ, or (6) the elements of the formulae used 
may fluctuate to a greater extent in one than in the other. 

The possibilities of these statistics of cost have only been 
touched on in this brief review, and their importance entitles them 
to much more attention than they have hitherto received, at least 
in England, from those interested in the practical and theoretical 
sides of the transportation problem. 



CHaPTEE v. 

GRAPHIC STATISTICS, CALCULATING MACHINES, &c., 
CONCLUSION. 

Graphic Statistics, Calculatoes, &c. 

The use of squared paper is not so common, or at least was not 
so common a few years ago, as it ought to be, in England, and for 
this and other reasons it is not customary to present statistics in 
diagrammatic form, although it will be admitted that any statistics 
expressed graphically, are very much easier to read, and the 
comparative importance of fluctuations is much more striking 
in graphic form than when shown in long arrays of figures. During 
the last few years some of the magazines have familiarised the 
general public with this method of producing statistics in an 
interesting form, although generally as pictorial figures which 
have not been suitable for the recording of periodical data with 
slight fluctuations. 

" Graphics " are very largely in use on the continental railways, 
and all sorts of statistics, comparative costs, rates and fares, time- 
tables, &c., are plotted for the use of the officers and staff in the 
form of diagrams. The time-table is the commonest form of 
" graphic," and an example is described to show the value of this 
form of recording figures. A painted soft-wood board may also 
be used, with stations scaled off at their respective mileages 
down each side vertically and the 24 hours marked along the top. 
The running of each train is distinguished by a thread stretched 
from a pin stuck in the board at the conjunction of the vertical 
hour line and the horizontal station line corresponding to its 
starting point to another pin stuck in the conjunction of the lines 
corresponding to the time and station of the end of its trip. 
Passenger trains are indicated by a red thread and goods trains by 
a black, or various classes of trains may be indicated by different 
coloured threads. The lines may equally well be drawn on squared 
paper. On page 73 is an example of the time table on a short 
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single line branch, the passeng'er trains being marked by a full line 
and goods trains by a dotted line. 

The author would personally never think of considering a 
proposal to change a train service without first having the 
alteration plotted out on the diagram. It is difficult to under- 
stand how connections and crossing points can be suitably 
arranged without it. The best way of making these diagrams is 
to have a tracing made of the diagram in blank (containing 
nothing but stations and hours) with fairly thick lines. Then lay 
over this anotlier sheet of tracing paper and draw in all the 
present services. A white sun print is now taken off the two 
together, giving a diagram of the present service, and on this the 
required alterations can be roughed in. When the new service is 
finally agreed upon the second or top sheet only has to be redrawn, 
the first, or blank, diagram, remaining unaltered. In this way 
also, any particular train or group of trains can be printed out. 
A parallel rule is required, or a hinged set square, for plotting in 
new trains. The average speed is first roughly fixed for any 
section of a more or less normal gradient and the set-square is 
fixed at an angle which will cover the given mileage in the given 
time. The set square maj' now be moved backwards and forwards 
along the diagram until the point is found at which the proposed 
train will make the required connections and at the same time 
not clash with the rest of the service. Or another way is to fix 
one leg, of the parallel rule on any existing train of the same 
average speed as the one it is desired to introduce, and move the 
other leg along until it reaches a suitable timing. The new train 
having been lightly ruled in pencil the parallel rule is again used 
to fix the speeds between stations. The whole operation, once 
the blank diagram is made, takes much less time than working 
out a schedule in figures, and there is no possibility of two trains 
appearing in the time table as occupying the same piece of line at 
the same time. On some of the Continental railways a train 
diagram is published, with a sketch profile of the line shown 
along the vertical side. 

A somewhat similar form of graphic is used on the Great 
Western Railway for engine working. * 

The monthly totals of receipts and expenditure, and the weekly 
traffic totals aie very often kept in the general manager's office in 
graphic form, and the fluctuations of business are visible at a 

'* Swirdon Engineering Society, Transactions 1906-7. 
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glance. The author recollects an occasion of great jubilation in 
the administration of one railway when the line of receipts soared 
away outside the frame of the diagram ! 

This form of recording statistics graphically hardly requires 
description. The months or years, along the top of the diagram, 
are marked by vertical columns and the amounts stated down the 
side by horizontal lines, the figures being recorded by dots at the 
intersection of the two lines. The dots are linked up by straight 
lines to show the record more clearly. As an example, the 
diagram on p. 75 shows the aggregate receipts and expenditure 
of the railways of the United Kingdom for the past 20 years. 

It will be obvious from the examples given that statistics 
shown in this form are very easy to read, and attention is often 
drawn to variations which would escape observation if presented 
in rows of figures. The diagram is of no use to the accountant, as 
he deals in exact figures, but it has never been proposed that 
accounts should be kept graphically, but only records, and the 
general manager does not require to knowthe odd shillings and 
pence in the total earnings. Nevertheless, it is necessary that the 
accounts, or statistical oflice, stafi' should know how to compile a 
diagram, in order that the management may be able to call for a 
given set of figures to be prepared graphically. There is no 
technical difficulty involved in the preparation of an ordinary 
diagram. To plot a series of figures, first find the range, i.e., the 
highest figure it is required to record. Suppose it is desired to 
show the fluctuations of the expenditure per train-mile in com- 
parison with the train-mile total itself, to discover whether the 
expenses fall in ratio to increasing train-mileage, over say, a period 
of 10 years. Squared paper ruled in tenths of an inch should be 
used. The highest total of train-miles amounts to say 1,000,000, 
and the highest figure of pence per train-mile to 50. Then the 
diagram should be about 10 in. high, and every space of one-tenth 
of an inch represents 10,000 train-miles and every inch space repre- 
sents 5d. ; possiblj' it will be found that on this scale the varia- 
tions are too marked and that the "peaks and valleys" are too 
abrupt to give a readable curve, in which case the index scale 
should be modified. Practice will show the most appropriate 
scale to use in each particular case. Graphic statistics are very 
useful to show the working of cause and eflfect, as when the fall 
of one unit coincides periodically with the rise or fall of another. 
For this purpose any number of lines may be plotted on the same 
diagram, care being taken to arrange the index scale in such away 
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as to prevent overcrowding, although all the indices should be^n 
with their zero point at the extreme top or bottom of the square. 
Differently coloured lines may, of course, be used. A simple ex- 
ample of a "cause and effect" graphic is to plot the receipts from 
passengers, goods and minerals on the same diagram with the 
total cost per train-mile. The result will be to show which branch 
of traffic affects the cost, and to what extent. Of course a 
sufficiently long period must be selected to avoid transitional or 
abnormal variations. 

Other forms of diagrams are used in the departmental offices, 
such as the record of " men-days " in way and works and locomo- 
tive departments, in which the men-days are shown in thick 
vertical columns. A very useful diagram also is designed to show 
the locomotives in service at any giveu date. The numbers of the 
locomotives are written down each end of a long sheet of squared 
paper, and the months marked along the top. A thick black line 
represents the time in service, and a red line the time under 
repair. The number in service at a given date is the number of 
black lines couoted vertically under that date. Rates and fares 
may be very usefully plotted in diagrammatic form, the money 
horizontally and the stations vertically. A fixed rate of a penny 
a mile, for example, will form a straight diagonal across the paper. 
Special rates, however, are often calculated on a curve (generally 
a curve of the parabolic type), in which the rate per mile is 
gradually reduced as the distance increases ; the English scale of 
rates for season tickets will be found to produce a curve of this 
nature. The fixed maximum rates may be traced on a per- 
manent diagram, and alterations plotted in on sun prints when 
required, as in the case of the time tables. 

Examples of the use of diagrams of this sort might be multi- 
plied indefinitely, and it will be noted that those suggested above 
are simply for the recording of statistics or the investigation of 
their variations. The preparation of this class of graphic requires 
no technical knowledge, and the more complicated forms used by 
engineers are of quite a different nature. For the student of a. 
mathematical turn of mind who wishes to go further into the 
question there is an excellent book just published, called 
" Practical Curve Tracing," by R. Howard Duncan. 

The slide rule. — The slide rule, like the graphic, is not so well 
known as it deserves to be, partly because of the prevalent 
impression that it is a technical instrument suitable only for the. 
use of engineers. In point of fact no special knowledge is- 
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required for the use of the rule in ordinary arithmetic, and it can 
be taught to a schoolboy, as indeed it is in some Continental 
countries. Like the diagram the slide rule has no place in the 
accountant's office, as it does not produce exact results, but it is 
peculiarly applicable to calculations of statistics, especially where it 
is required to reduce the flgures in the accounts to statistical units. 
The slide rule dates back to 1633, and simply consists of two 
logarithmic scales, one of which is made to slide along the 
graduated edge of the other. Multiplication is performed by the 
simple addition of the logarithms of the numbers multiplied, and 
the placing of one figure over another on the rule brings the 
respective logarithms of those flgures into coincidence, the answer 
being read off opposite the index figure 1. Division is effected by 
reversing this operation, and proportion, the extraction of roots, 
and other sums, are also possible. It is not, however, necessary 
to know anything about logarithms to be able to use the rule. 
For example, the index on one scale is placed over the figure 2, 
and opposite the figure 2 on the other is found 4, the product 
required. In fact the slide rule automatically converts the flgures 
into logarithms, adds them, and turns them back into ordinary 
quantities. There are several excellent little books on the use of 
the slide rule, to which the student is referred. The usual form of 
slide rule, and perhaps the easiest to read, is the GravSt or 
Mannheim rule, but the circular form known as the Boucher type, 
or the " Calculex " sold by Messrs. Halden, are sometimes preferred, 
as being about the size of a watch they are easily carried in 
the pocket. There are several other varieties of the slide rule 
one of which, the Fuller rule, is really a scale of about 40 ft. long 
wound on a small spiral drum for convenience, and giving a more 
accurate reading, since the graduations of the scales are much 
larger. Another is the Anderson rule, which is the same length 
as the ordinary lOin. GravSt rule, but with scales about four 
times as long, arranged in tiers. A cheap form (Is. 6d.) in card- 
board, for the use of students, was introduced a year or two ago, 
but this will not stand much hard wear and tear. Another calcu- 
lating rule has been made, with one scale printed in transparent 
celluloid, and superimposed over the other, but in a sample rule of 
this form it happened that the celluloid had contracted after 
printing, and the scales were a fraction of an inch out of align- 
ment. This does not refer, however, to the white celluloid used 
for facing the boxwood of the GravSt, which is a great improve- 
ment on the old natural wood facing, as the lines are much 
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clearer. The test of a good rule is that the index figures at both 
ends should exactly coincide with each other and with the line 
drawn on the cursor. A cursor with a magnifying glass is now 
sold, and is of great assistance in reading. It is generally possible 
to read an answer of four figures on the ordinary rule, but the 
fourth figure is only approximate, and a possible error of one or 
two per 1,000 should be allowed for. The whole secret of a profit- 
able use of the calculating rule is to learn to read accurately, 
which means practice. Once the idea is understood, plenty of 
practice is to be obtained in applying the use of the rule to daily 
work. There are many routine calculations in railway oflices, 
outside statistics, which may be performed in this way. Checking 
pay-lists, for example, or speeds of trains, or estimates ; and 
abroad, where foreign currency has to be translated into sterling, 
a rough check can be made with great economy of time, as once 
the rule is set to the rate of change it is only necessary to read off 
pounds and decimals of pounds on the other scale. But in con- 
nection with statistics the slide rule is even more useful. A great 
many statistical figures, such as percentages, coal consumption 
per mile, &c., are only taken out to two figures and two decimal 
fractions. The labour of writing down and multiplying or 
dividing out the many figures which do not afiect the second 
decimal is therefore avoided, apart from the saving of mental 
work in the working of the sum itself, and the economy of time. 
An example will prove this. The Lancashire & Yorkshire total 
receipts for the last half of 1909 were £3,041,903, and the total 
train-miles were 9,421,924. What was the receipt in pence per 
train-mile 1 To reduce the pounds to pence and divide by the 
train-miles, is a formidable sum, in figures, but it can be done, 
and the answer (77'47d.) obtained in 20 seconds on the rule. The 
percentage of departmental expenditure to total receipts is an 
even quicker operation, and a third example that may be quoted 
is the coal consumption per train-mile. Statistical figures of only 
transient interest are often disregarded because of the labour and 
time entailed in working out a sheet full of multiplications, but 
at once become possible if they can be obtained in a few seconds. 
There are other slide rules for special purposes. The common 
photographic exposure meter is an example, and there is also one, 
sometimes used in railway shops, the Smith-Davis piece-work 
calculator, which consists of a pair of graduated scales in the form 
of wheels worked by a treadle. These, however, are not appli- 
cable to ordinary statistical calculations. 
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Although a knowledge of logarithms is not essential to the 
practical use of the slide rule, it is a great advantage to be able to 
use logarithms in the compilation of statistics involving very large 
sums. Multiplication is performed by the addition of the 
logarithms of the figures to be multiplied, and division by sub- 
traction. The saving of time largely depends on the readiness 
with which the logarithms of the different original numbers, and 
that of the answer, can be found in a table of logarithms. When 
once a certain degree of proficiency in hunting up the numbers is 
reached, a great economy of time and brain work may be secured. 
In making up statistics at the end of the month or year, for 
example, a figure such as the train-mileage will be used many 
times over, and when the logarithm has been found it should be 
noted against the figure. For the division of the several depart- 
mental expenditures by the train-miles it is then only necessary 
to refer twice to the table of logarithms in each case, and to make 
the subtraction, a very much shorter and easier operation than 
dividing millions of pence by millions of miles. And, moreover, 
as many fewer figures are used there is not the same liability to 
error, with the consequent necessity for checking every sum. 

Calculating machines. — Like the slide rule, the calculating 
machine is by no means an innovation, as the first adding 
machines date back to the seventeenth century. Now there are 
at least 80 distinct kinds of calculating machines, or^arithmometers, 
known. The arithmometer best adapted for railway work is th& 
" Brunsviga,'' which is a modern development of the adding 
machine of Thomas de Colmar. Another very practical machine 
is the Strasser & Rohde arithmometer. Both these machines are 
as strong and easy to work as the average typewriter. Many of 
them are in use in the accounts offices of the larger railway com- 
panies. The principle of these arithmometers consists in a, 
decimal series of geared wheels, each showing one of its 10 figures 
through an aperture and connected with a handle by whose 
revolutions a certain number of movements, corresponding to the 
number of additions or multiplications required, .is conveyed t» 
all the wheels. The saving in time is remarkable. It is claimed 
that the product of two eight-figure numbers can be got in 
6-7 seconds, and the quotient of a six-figure number by one 
of three figures in the same time, while the square root 
to five places of a nine-figure number only requires 18 seconds. 
The answers given are of course exact to the last fraction 
but it is necessary to use a conversion table for converting 
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fractions of money and weights and measures into decimals. 
In any case, for all statistical work, it is convenient to 
have a table of constants before one, as well as, in countries 
where the use of the metric system has not yet become general, 
a table of decimal equivalents of fractions of money and weights 
and measures. 

A remarkable machine has come into use within the last few 
years for the tabulation of statistics. This is the Hollerith 
Tabulator, and in principle it records on dial indicators the holes 
which have previously been punched in a number of cards. These 
cards are punched in a certain position for each classification 
desired, and may then be fed into the machine at any time. The 
machine being set to record a given figure, selects by means of a 
series of needles (working electrical contacts through the holes) 
the figure required, producing it as an aggregate on the indicator. 
The Hollerith machine has been used for some time on the 
American railways, and also for census records in that country. 
At least one company in England, the Lancashire & Yorkshire, is 
also using it. 

Conclusion. 

The foregoing chapters are simply an elaboration of a series of 
notes collected during several years by the author, for the purpose 
not only of selecting the most suitable statistical units for the 
measurement of his own results, but also to enable comparisons 
to be made with other railways. It is aggravating to read a 
railway report quoting statistics in terms to which one has not the 
key, and it is hoped that the present work (although its incom- 
pleteness is frankly admitted) will furnish such a key. It may 
also serve as a test book to the students attending the railway 
lectures which are now given at many large centres in England, 
as well as to those readers abroad who have not ready access to 
other sources of information. In railways, as in other business, it 
pays to give at least a trial to modern ideas, and every railwayman 
owes it to himself and to his employers to keep informed of 
improvements in methods for increasing efficiency. That statistics 
have also a high disciplinary value will not be denied. The author 
is almost tempted to hope that his work may soon be out of date, 
as this will mean that some genius has invented the perfect unit, 
the unit as yet hardly dreamt of, universal in applicability, and of 
unassailable accuracy. 

A rather formidable list of statistical figures has been quoted 
but it is not suggested that all or any of these are appropriate to 
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any paiticular railway, nor is it desired tliat any one should become 
a " slave to an average." To quote again from Professor Dewsnup, 
" There are some happily-dispositioned writers and regulative 
bodies who see all these difficulties vanishing into thin air when 
recourse is had to some magical pro-rating basis as train-mileage 
or gross ton-mileage, or the like. These engineers of philosophy 
are so much in advance of many of us poor mortals that they 
have no trouble in determining the roadway maintenance expense 
due to a 50-mile an hour 500-ton through express passenger train 
as compared with that due to a 12-mile an hour 2,500-ton freight, 
stopping, may be, at almost every siding. Their attitude is 
picturesque, but unconvincing." 

But without going to excess it is necessary to have some sort of 
condensed figure of reasonable accuracy. It is the record of what 
happened yesterday that helps to a consideration of how to deal 
with what is to happen to-morrow, and it is impossible to gain a 
clear idea of what has passed from the scrutiny of countless 
documents and confusing rows of figures ; hence the use of the 
statistical unit. No attempt is made to depreciate the value of 
personal observation ; it would be unwise to sit in an office and 
pore over statistics while outside matters required attention, but 
the two methods will run perfectly well together. 

Faults which are obvious come immediately under personal 
observation and are corrected from day to day, while the insidious 
laxity which occasionally creeps into the best regulated system, 
will discover itself in the falling-off revealed by the tardy, but 
relentless, statistical unit. 
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PART I. 

Memorandum by reporter relative to question XIV (II of section 4). 

Eailways liave become so important a factor in human affairs as almost to 
warrant the general statement that the progress and prosperity of any country 
depends on the extent and rate of increase of that country's railway com- 
munications and on the wisdom or otherwise of their administration. Any 
measures which conduce to true efficiency and economy, undoubtedly lead to 
the extension or extended use of such means of transport. 

One of the most valuable aids to efficient management is afforded by com- 
prehensive, well-balanced statistics and accounts, especially if they are avail- 
able in time to serve the purpose of a guide to current matters. Belated 
figures usually serve only for purposes of record or criticism ; they lose much 
of their value to the Administration, by reason of their failure to bring 
promptly to notice the warnings or suggestions which the figures convey. 

Since all progress is relative, it is desirable that such statistics and 
accounts should afford comparisons with other periods or other systems or 
both, and as it is the case that the main problems connected with commercial 
railway working (though differing in matters of detail) are more or less the 
same in nearly all countries, it is clear that the adoption by all railways of 
unifonn methods of recording their statistics and results of working would' 
prove of inestimable value in railway ma,nagement and administration. 

One of the most lasting impressions derived by the writer while on a tour 
of the various British Colonies, Japan, the United States, Great Britain, and 
the continent of Europe — an impression which was strengthened by a visit 
on a later occasion to Egypt and British East Africa — was this international 
similarity of problems relating to railways and harbours, and the regrettable 
absence of any system which would render the experience of one country 
sufficiently and readily available to the other. The possession of such 
information would over and over again have meant the saving of large sums 
of money, and would have ensured constantly increasing efficiency and 
progress. This conviction has only been deepened by subsequent experience 
and observation. 

It is perhaps too much to hope for absolute uniformity in railway statistics' 
in the immediate future since there is such great diversity in the statistical 
needs of the various railways in different parts of the world, but the discussion 
by the Conference of the principles of such statistics cannot fail to have a 
very powerful influence in the direction of securing greater uniformity and 
utility in the future than has been possible in the past. 

So far as the classification of railway working expenditure is concerned, 
however, the arguments in favour of uniformity are so convincing, and the 
advantages of being able to institute comparisons between ohe system and 
another are so pronounced as to compensate amply for any inconvenience and 
expense which would be entailed by changes in existing expenditure classifi- 
cations. It is to be hoped that the deliberations of this Conference will 
result in the adoption of a recognised standard form of accounts and 
classification of expenditure for all railways at an early date. 

The writer of this paper feels that he can best serve the purpose the 
Congress has in view by emphasising the importance of securing such' 
uniformity. If, for the purpose of bringing into relief existing differences- he 
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l]as trespassed on the railway area entrusted to other reporters in order to 
contrast the practice of other countries with that of Britisli Colonies, his 
doing so will, it is hoped, not be misundersti-'od. 

INTRODUCTION. 

Method adopted in preparation of papers. — In order to obtain information 
for a survey of the conditions obtaining at the present time in the British 
Colonies and Possessions, it was necessary to submit to the different 
Administrations a long series of questions dealing with the two branches of 
the subject of " Statistics." Information was sought in all from 41 railways, 
and I have to express my very sincere thanks to the officers engaged in their 
administration for the large amount of time and trouble taken by them in 
furnishing the exhaustive information contained in their replies. Particulars 
of the railways from which information was sought and the extent to which 
such Administrations have been able to accede to my request for particulars 
of their practice, are given in the following table. 

As might be expected, the railway systems in the British Colonies have in 
the main followed British practice in regard to the preparation of statistical 
data, and also in the classification of their working expenditure. 

In most cases, such railways are the property of the Government, or the 
Government has entrusted their operation to a company for a term of years, 
but retains such a large amount of control in the meantime as to leave the 
influence of State ownership practically untouched. The capital required for 
the construction of the lines was in almost every case raised in Great Britain, 
and the staff was, at the outset, mainly drawn from English railways. 

The Governments of the Colonies concerned in the construction of railway 
lines would, in the first instance, naturally adopt the expenditure heads laid 
down by Parliament for English railways, rather than frame special heads of 
their own. With this classification, the staff would be familiar by reason of 
their English training, and their adherence to it would be a matter of habit. 
Occasionally, special or local circumstances would imperatively demand some 
departure from the recognised model, in the shape perhaps of a new sub-head 
or item of expenditure which did not fit in with the English classification, or 
public opinion (sometimes expressed in Parliament, sometimes outside of it) 
would demand a more detailed classification to admit of more efficient control 
being exercised. 

Of late years, other potent factors have been at work in bringing about 
modifications of the original type of classification in the Colonies. 

In the preparation of the attached papers, the writer has naturally been 
influenced to a considerable extent by South African practice and particularly 
by methods followed on, and experience derived from the administration of, 
the Central South African Bailways. 

In the case of these latter railways, economical working is of especial 
importance, for the two Colonies they serve (yin., the Transvaal and the 
Orange Free State) are a long way from the coast, and there is an entire 
absence of navigable waterways or other means of reliable and cheap 
transport apart from railways. Consequently, the aids rendered by statistics 
and other means have been largely availed of. Advantage has also been 
taken to the utmost possible extent of the experience of other countries in 
deciding upon the accounts and statistics calculated to best meet the require- 
ments. 

The system of accounts at present adopted by the Central South African 
Bailways is partly based on that of the Buenos Ayres Great Southern Eailway . 
of South America (which was itself adopted, it is understood, on the advice 
of a leading firm of British Chartered Accountants) and partly on the classifi- 
cations issued by the United States Inter-State Commerce Commission, with 
the addition of French, British, and colonial elements where such seemed well 
adapted to local conditions. 
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In analysing the replies received and the information contained in the 
printed reports received from the different Colonial Bail way Administrations, 
an attempt has been made to adhere, as far as possible, to the subdivisions 
given in the list of subjects furnished by the Congress, viz. : 

A. — Prin(*iples of Statistics of Eailways in operation ; 
B. — Uniform Classification of Working Expenses, 
But it is obviously difficult to draw a hard and fast line between two 
branches of a subject so closely related, and in order to facilitate separate 
treatment, a certain amount of repetition has been unavoidable. 

List of the Britiali Colonial Administrations to wlucb papers of questions 
were sent showing^ those from which replies were received. 



Administration. 


Name of Railway. 


o - 


Is. 

.23 g>^ 
n as 


f 


Bengal & North- Western Railway 










Bengal Nagpur Railway 


— 


— 




Eastern Bengal State Railway 


1 


— 




Bast Indian Railway 


1 


— 




North-Westem Railway 


— 


— 




Oudh & Rohilkhand Railway 


— 


1 




Great Indian Peninsula Railway 


— 


— 


India and Burma 


Madras & Southern Mahratta Railway 


— 


— 




South Indian Railway, Limited 


— 


1 




Southern Punjab Railway, Limited 


— 


— 




Assam Bengal Railway Company, Limited 


1 


— 




Bengal Central Railway Company, Limited 


— 


— 




Bombay, Baroda & Central IndiaiRailway... 


— 


1 




H.H. The Nizam's Guaranteed State Ry. ... 


— 


— 




Burma Railways, Limited 


— 


1 


Ceylon, Malay States 


Ceylon Government Railway 

Federated Malay States Railways 


1 
1 


— 


allQ .Durncu 


British North Borneo Government Rys. ... 


— 


— 




Cape Government Railways 


1 


— 




Central South African Railways 


1 


— 


South Africa ■ 


Natal Government Railways 


1 


— 




Beira & Mashonaland Railways, Limited ... 


— 


— 




Rhodesia Railways 


— 


— 


East Africa 


Uganda Railways 


— 


— 


"West Africa 


Lagos Government Railways 


— 


— 


Sierra Leone Government Railways 


1 


— 


Gold Coast Government Railways 


— 


— 


Mauritius 


Mauritius Government Riilways 


— 


— 


Mediterranean Colonies | 


Cyprus Government Railways 

Malta Government Railways 


1 


1 




Queensland Government Railways .. 


— 


1 




New South Wales Government Railways ... 


1 


— 




Tasmania Government Railways 


— 


1 


Australasia • 


New Zealand Government Railways 


— 


1 


1 


South Australia Government Railways ... 


— 


1 


I 


Victoria Government Railways 


— 


1 


L 


West Australia Government Railways 


— ■ 


1 


f 


Trinidad Government Railways 


1 


— 


South America and J 


Barbados Light Railways, Limited 


— 


— 


West Indies i 


Demerara Railway Company 


— 


— 


I 


Jamaica Government Railways 

Total 41 


— 


— 




12 


11 




Total 


.. 23 
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PART 2. 

Frlnciplea of Statistics of Railways in fiperatlon. 



(a) General. 

To the older railway oflncial, few things are more noticeable than the change 
which has taken place in recent years in the attitude of those engaged in the 
business of transportation in regard to railway statistics, and the increasing 
recognition there now is of the value of such statistics as a means of securing 
the best results in woi'king. Formerly, statistics were regarded as particu- 
larly useful in bringing about reductions of staff and in indicating possible 
economies in other directions, the effecting of such economies being regarded 
as an end in itself rather than as a means to an end. 

At the present time, the value which such statistics of operation possess in 
securing economical working is still omitted, but more adequate recognition 
is accorded to the possibilities which any reductions in cost (or increases in 
efficiency) open up in the way of increased trafBc and increased employment 
of staff. More importance is therefore now attached to statistics of traffic 
carried, and other figures likely to indicate directions in which expansion is 
possible. 

In this connection, it is necessary to remember that of the total revenue 
earned by an average railway approximately 40 per cent, is required to meet 
charges such as interest (or dividends) on capital. Of the remaining 60 per 
cent., authorities differ as to the average proportion consisting of expenditure 
which can be readily adjusted to any variation in the traffic offering, as 
distinct from what may be regarded as fixed operating charges (such as the 
cost of absolutely necessary material for maintenance or up-keep and the pay 
of such of the executive and administrative staff, station, locomotive, 
permanent way, stores, and accounting staff, as must be employed and paid 
irrespective of the conditions of trade), but one-half may be taken as a fair 
approximate average. That is to say, the scope for effecting economies in 
working expenditure does not, on the average railway, usually exceed 30 per 
cent, of the gross receipts — the rest of the expenditure is more or less beyond 
the control of those entrusted with actual operation. 

This aspect of the question serves to emphasise the advantage of seeking 
to secure improvements in financial working results by encouraging the 
development of such traffic as statistics show to be of a profitable nature. 

Object of preparation of railway statistics, — The object of preparing statis- 
tics of railway operation should, in the opinion of the wi-iter, be regarded as 
fourfold : 

(1) To present a clear idea of the general physical condition of the 
property ; 

(2) To give full information as to the transportation services rendered 
and the remuneration received for such services, with a view to 
indicating directions in which it is possible to foster traffic ; 

(3) To indicate the cost of doing the work and the directions in which it 
is possibe to reduce such cost without detriment to efficiency ; 

(4) To indicate the social and economic aspects of operation as affecting 
the public in general and the staff employed in particular. 

Accounts and statistics : relation between. — While it is true that the figures 
recorded in the accounts of a railway form an important section of the statistics 
necessary for efficient administration and are the basis of some of the other 
statistics as well, it is the opinion of the writer that a clearer distinction than 
is usually made should be observed between the respective spheres of accounts 
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and statistics, and in this paper an attempt has been made to separate matters 
of account from those statistics which are usually prepared tor the special 
assistance and guidance of operating officers. 

The latter class of statistics may be aptly divided into tWo sections, viz. : 

(1) Temporary ; 

(2) Permanent. 

Temporary statistics. — The temporary statistics are in a measure approxi- 
mate, and consists of details obtained from day to day or from week to week, 
to guide the officer while operations are in actual progress — as examples the 
following are given : 

Statements of approximate weekly earnings ; 

„ ,, (received) traffic on hand at stations (daily) ; 

,, ,, traffic requiring transport in through and in local service 

(daily); 
,, ,, train loads (tonnage) in comparison with haulage capacity 

of engines (daUy) ; 
,, ,, weight of traffic in vehicles in comparison with capacity of 

such vehicles (weekly or monthly) ; 
,, ,, train and vehicle-mileage (weekly) ; 
,, ,, train and wagon-miles per engine hour (weekly or 

monthly) ; 
,, ,,' trucks under load at stations (daily) ; 
,, ,, rolling stock on hand (daily). 

2fote.— In connection with such statistics, it is of interest to note that the con- 
troversy Feme few years ago as to the relative merits of toa-mileage statistics (as 
compared with the particulars on which English railway manager-* relied) was 
probably due to the failure to recognise the necessity for temporary statistics. The 
value of properly prepared ton-mileage records is, in the writer's experience, 
undoubted. But at best the records can only be available some time after the 
trafRc has been carried, and in the meantime, the needs of the operating officials 
require to be met by means of temporary statistics, 

. Permanent statistics. — The permanent statistics, on the other hand, com- 
prise actual ascertained results collected and presented as early as may be 
possible for scrutiny, enquiry, and consideration after the operations are over. 
These statistics are especially valuable if they enable comparisons to be use- 
fully made with earlier periods or with results attained on other lines. If the 
interval between the operations they record and the time of their presentation 
is not long, they are extremely valuable to the Administration as a record of 
what has been accomplished. They often also indicate directions in which it is 
possible to attract profitable trade and to curtail avoidable expenditure, without 
sacrifice of efficiency. If judiciously prepared and well balanced, they are 
especially valuable in enabling the Administration to form a judgment in 
regard to such matters as proposals for additional facilities to the public using 
the railway, inasmuch as they serve to indicate whether such additional 
services will be remunerative or not. 

They should also be concise and to the point, for as a rule, the administra- 
tor of a railway has the current operations of his lines to attend to, and gets 
but little leisure time in which to digest voluminous statements. What is 
placed before him should render it possible for him to take a survey of the 
month's operations and take cognisance of any salient features without the 
expenditure of much time. 

To secure this, it is essential that the preparation of such statistics should 
be entrusted to trained officers who fully recognise that their purpose is not so 
much to serve criticism as to guide and help the administrators in their work 
of supervising operation — work which is at best both arduous and harassing. 

It is scarcely necessary to add that those on whom the duty of preparing or 
scrutinising the figures rests should be keenly alive to the importance of 
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bringing to notice facts whicli indicates possibilities of increasing tlie traffic 
of the lines or securing better results of operation or increased comfort and 
contentment of the travelling public and the railway staff. 

Similarly it goes almost without saying that one set of statistics, however 
valiiable, without the corrective supplied by others, cannot fail to lead astray. 
Tor instance, statistics based on train-mileage alone may^ often give an 
impression which is at variance with actual facts, and ton-mileage statistics 
are themselves of limited value without figures of train-mileage, earnings, 
tonnage of traffic (and its direction) at certain principal stations or 
districts. Such figures must be supplemented also by knowledge of traffic 
and working considerations, which can only be partly expressed in 
statistics. 

Subject to the foregoing general observations, a somewhat detailed analysis 
of the principles on which the statistics prepared on British Colonial rail- 
ways are based, together with information as to the statistics which the 
experience of the working of the railways under the charge of the Repoi'ter, 
has indicated as the most suitable, is submitted for the consideration of the 
Congress. 

(6) Accounts. 

The construction and equipment of a railway involves considerable expendi- 
ture. It is essential that proper records should be kept of the money raised 
for, and the expenditure involved in, bringing the line up to the stage when 
it begins to earn revenue and in carrying out any subsequent extensions or 
substantial improvements. It is equally important when the line is opened 
that proper accounts should be kept of the earnings from operation and of the 
working expenditure, interest, and all other charges, as well as of the 
resulting profit or loss, as the case may be. 

As has already been pointed out, the accounts of a railway form the 
foundation of much statistical data, and the importance of securing, at the 
outset, such a uniform system of accounts as will readily admit of the pre- 
paration of such statistical data is worthy of careful consideration. 

Nature of railway capital expenditure. — If the items of capital expenditure 
in connection with railways are analysed, it wiU be seen that they fall under 
fairly well defined heads, namely : — 

(1) Permanent way, works, and accessories (including station buildings) ; 

(2) Equipment : engines and rolling stock ; 

(3) General buildings, workshops, offices, stores, &c. ; 

(4) General expenses and cost of raising capital. 

In addition to the above there is, in the case of many railways, capital 
expenditure in connection with such outside operations as docks and wharves,, 
hotels, grain elevators, &c., which should be kept distinct from railway 
capital expenditure proper. 

Form of capital account: — The Capital Accounts of very few colonial 
railways give particulars of capital expenditure. Sometimes, however, the 
capital cost of each of the different sections of the line is shown, such items 
of capital expenditure as are common to one or more sections being pro-rated 
on some arbitrary basis. 

While the desirability of keeping records of capital expenditure under 
sections cannot be questioned, it appears to the writer that such sectional 
records should be subordinate to the main statement of capital expenditure 
■which would show the totals of the different items making up the cost of the 
railway system (such as permanent way, works, equipment, &c.) in such 
order as will facilitate analysis under sections. 

In considering to what extent records in detail should also be kept of the 
cost of particular works, equipment, and appliances, regard should be had to 
the fact that, notwithstanding the most liberal provision for maintenance and 
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repair, capital assets of almost every nature, except laud, are subject to 
deterioration, and if the capital account of an administration is to remain 
accurate, it is absolutely necessary to keep proper records of the cost of each 
class of such assets. By this means only can the necessary adjustment be 
made when the asset goes out of service or is condemned. 

Balance sheet. — That comparatively few British Colonial railways prepare a 
regular "Capital Account" and ''Balance Sheet" showing their financial 
position, is probably due to the finances of the railways being more or less 
intimately bound up with those of the colony itself. The value of such 
statements in connection with the study of railway working is so considei'able, 
that the writer is induced to subjoin draft specimens* of forms based on 
accounts actually prepared in British Colonies, so as to bring under discussion 
the question of the standardisation of railway accounts and returns of this 
nature. 

In the case of many British Colonial railways, the complete adoption of 
standard forms would not be possible without more or less divorcing railway 
accounts from the ordinary Government accounts, but on the Central South 
African Railways, this step has been taken with results which leave nothing 
to be desired, either from the standpoint of the Government or the Railway 
Administration. 

Revenue account and net revenue account. — The importance of setting out 
clearly the earnings and expenditure of lines open for traflBc is generally 
recognised throughout the British Colonies, but unfortunately there is a 
want of uniformity in the manner of doing this. To begin with, there is no 
•common understanding as to the heads under which either earnings or 
expenditure shall be kept. In some cases, earnings are made to include the 
receipts from departments worked by the railway which are not strictly a 
part of the ordinary services of transportation. Again, some Administrations 
show under " Earnings " only cash actually received (a practice adopted from 
English Government accounts), while others, correctly, record .their whole 
■earnings, whether such earnings have been actually received or not. 

In regard to the recording of expenditure, similar diversity of practice 
■exists, and will be dealt with in detail later on in the course of this paper 

!No uniformity can be attained and no useful comparisons can be instituted 
between one railway and another, unless some general principles are adopted 
-which will eliminate at any rate the most serious differences in present 
practice. The following proposals are submitted for consideration: — 

(1) That each Administration should keep a " Revenue Account," which 
would be credited under suitable heads with amounts earned 
(whether collected or not) for services directly and necessarily 
connected with transportation by rail ; debited under suitable heads 
with the cost (whether actually paid or not) of maintaining the 
railway and the equipment, of working the traffic, of management, 
and of other services directly and necessarily connected therewith. 
-(2) That each Administration should keep a "Net Revenue Account" 
and an " Appropriation Account." These accounts would be dealt 
with as follows : — 
Net Revenue iAccoukt would be credited with the gross profit over 
working expenses (brought from the "Revenue Account "referred to 
in (1) above) and would also be credited ;or debited with the following 
items according as same represent profit or loss :— 
(a) Net profit or loss on lines leased. 

(6) Net profit or loss on working of cartage department, catering depart- 
ment and hotels, steamer services, tramway services, bookstalls, house 
property, other separate idepartments which are in the nature of 
oatside investments. 

' * See Fart 5. 
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(c) Interest earned on investments (credit). 
Interest paid on fixed railway loans (debit). 

(d) Bad debts and losses written off (debit). 
Appropriation AcconNT would be credited with :'— 

(1) The balance of net proiits shown in the Appropriation Account for the 
previous year. 

(2) The profit for the current period as shown in the Net Revenue Account 

above referred to. 
It would be debited with any amounts appropriated from profits for such 
purposes as : — 

(a) Improvements of railway property ; 

(6) Redemption of capital or loans ; 

(c) Acquisition of new capital assets (capital expenditure from profits) ; 

(d) Dividends to shareholders, 

(3) That any refunds of revenue should be deducted from the revenue 
affected and not be shown as expenditure. 

(4) That any expenditure of a recoverable nature should not be included 
as part of the expenditure shown in the Revenue Account or the 
Net Eevenue Account but debited to a suspense Account pending 
recovery. 

(5) That where rolling stock is hired from or loaned to another adminis- 
tration, on payment, the net earnings or expenditure only should be 
shown in Revenue Account. 

(6) That expenditure on such services as relaying large sections of aline, 
replacing buildings, renewals of locomotives and rolling stock, 
should either be provided for out of Renewals Fund created and 
maintained by the inclusion in the working expenditure accounts 
of regular charges for depreciation (preferably under a separate head 
or separate sub-heads) or should be recorded separately under each 
head of working expenditure shown in Revenue Account. 

(7) That any revenue represented by charges raised for haulage of the 
administration's stores and material over home lines should be shown 
separately in Revenue Account and not included under the ordinary 
heads of traffic earnings. The advantage of creating debits for all 
such services as a check on unnecessary haulage is undoubted. 

Specimen forms of Revenue, Net Revenue and Appropriation Accounts 
which will serve to explain more clearly what is suggested are attached.* 

JEARNINGS. 

The main sources of railway revenue are : — 

(a) The transport of passengers (with their luggage) and goods (including 

live stock and minerals). 
(J) Other services not so directly connected with transportation — such as 

storage, cloakroom receipts, &c. 

Such a division of earnings would be inadequate for any except the very 
smallest administration. It is somewhat important, however, that it should 
form the basis of a more extended classification, since it distinguishes 
clearly between those earnings arising directly from the conveyance of traffic 
and those which are more or less incidental thereto. 

Classification of traffic earnings. — A logical method for the further sub- 
division of transportation earnings is indicated by the different quality of 
the services rendered in connection with the conveyance of the traffic. 
Passengers, their luggage, mail matter, and parcels are usually carried in 

" ' • See Part 5. 
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trains running at higher rates of speed ; the stations and vehicles provided 
are usually of more costly construction and both earnings and expenditure in 
connection with the traffic are high in comparison -with those for the con- 
veyance of other traffic. 

If any idea at all of the relative profitableness of the different classes of 
work done by an administration is to be obtained, the accounts should record 
separately the receipts for services performed by passenger trains as distinct 
from goods trains. 

Then again, the earnings of goods trains must be subdivided where the 
traffic is at all large, the extent of the subdivision varying according to the 
nature and volume of the traffic carried. Differences in the vehicular 
accommodation provided and the existence in one case, and absence in another, 
of special' expenses in connection with conveyance would suggest as natural 
the following subdivision of the goods earnings : — 

(a) Live stock 

(b) Goods ; 

(c) Minerals. 

Classification of earnings incidental to traffic. — The subdivision of earnings 
from operations not so closely connected with the conveyance of trafiic might 
quite well be effected so as to conform to the same general order as the 
subdivision of the previous main head, i.e. , the first-class would be earnings, 
which are more particularly connected with the coaching service, and the 
second, those earnings which relate rather to the goods service. A third 
subdivision would consist of those earnings which are quite general in 
character, and do not specially pertain to either the passenger or goods 
services. 

EXPENDTTVRE. 

Expetiditure. — The second part of this paper deals with the classification of 
railway working expenditure, and it is only necessary to mention here such 
general principles as appear to be essential to the preparation of "unit" 
statistics (that is, statistics such as the cost of any particular service per ton, 
per open mile, per train-mile, &c.). 

A perusal of the replies received from the various Colonies makes it 
apparent that the uniform observance of a few cardinal principles in the 
classification of expenditure would not only be of general advantage as 
admitting of ready comparisons between one railway and another, but would 
give each Administration, at trifling cost, information as to the working of 
the lines controlled, which could otherwise only be obtained by the 
preparation of special returns or statements at considerable cost. Moreover, 
the adoption of such principles would render easier the preparation of other 
statistics of railway working. 

The position of a railway is that it has transport to sell, and its interest 
lies in disposing of it in the manner best calculated to yield the largest net 
revenue, due regard being had to other considerations always present with a 
good seller. 

To arrive at this result, it is obviously necessary to know, as accurately 
as may be possible, the cost of each service that goes to make up in the 
aggregate the performance of transport, and the preparation of such 
information can be much more accurately and readily obtained 'if expenditure 
is classified according to the nature of the services rendered and not according 
to departments. If this principle were adopted a clear distinction would be 
drawn between : 

(o) Services directly connected with railway working, i.e., the service of 

transportation ; 
(6) Services not directly connected with the actual service of transportation 

(such as cartage, catering, hotels, &c.). 
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On most railways from which replies have been received, subdivision of 
expenditure is effected according to departments (following the usual English 
practice). Radical changes have already been made in the organisation of 
certain British Colonial railways. The position at the present time is that 
some services which are in one administration performed by one department 
are in another entrusted to quite a different department, and any comparisons 
between railways with different types of organisation are consequently 
rendered either impossible or misleading. As the classes of work to be done 
on railways are more or less the same all over the world, these seem to afford 
by far the best divisions of the expenditure. If adopted, they would give 
the following as the main heads of railway working expenditure : 

(1) Maintenance of the permanent way and works, bridges, station and 
other buildings used in connection with the operation of the line, 
fencing, telegraph lines, signals, &c. ; 

(2) Maintenance of equipment, viz. , locomotives and rolling stock ; 

(3) Transportation and Traffic : expenditure for working and supervising 
the traffic ; 

(4) General Administration : charges common to all services connected 
with the working of the railway. 

The subdivision of such heads of expenditure would be effected so as to 
reflect as far as possible the cost of the different services rendered, special 
importance being attached to grouping items and sub-heads according to the 
proximity of the service to the actual conveyance of traffic. 

The same observations apply in respect to subsidiary services undertaken 
either to make transport more attractive to the buyer, or else to procure 
revenue in diminution of the cost of carrying out the work, (including such 
.services as catering and refreshments and advertising at stations). 

(c) Statistics of Physical Condition of Peopbrty and Equipment. 

Capital assets. Statistics of. — As has already been mentioned in connection 
with capital account, it is important that records should be kept/ of the 
principal capital assets of a railway administration, and it is desirable that 
any statistical data prepared from such records should give an idea of the 
■condition and, if possible, the value of such assets. The greater number of 
the British Colonial railways recognise this, and give full particulars of the 
mileage owned and operated and the accessories and equipment used in 
connection with such operations. The amount of detail given varies with 
almost every administration, but an analysis of the various statements 
furnished appears to indicate tbe desirability of compiling periodically the 
following information: 

J'ERMAXENT WAY AND ACCESSORIES. 

General Statement, showing cost, length, highest point, steepest gradient, 
radius of sharpest curve, ruling gradient when fully compensated for 
curves, and average cost per mile of each line (excluding general work- 
shops, general offices, and rolling stock. 

Mileage Owned — Statement showing separately the mileage of single, 
double, and treble track, and of sidings, also the equivalents in single 
track mileage for each section of the line. 

Average Mileage Operated. — This information is required in connection 
with the preparation of other statistics. 

Rails in Track. — Statement showing for each section the mileage of rails of 
each class according to weight, length, and date when laid. 

.Sleepers. — Statement showing for each section the mileage of each class of 
sleepers, the number laid to the mile, sizes, and ages. 

Rail Fastenings, — Statement showing mileage of each type and ages. 
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Ballast. — Statements showing the mileage of each line according to the- 

nature, depth, and width of the ballast used. 
Bridges. — Dimensions, capacity, and cost on each section. 
Reservoirs and Dams. — Particulars of capacity, description, number, site,. 

and cost of construction for each section. 
Pumping Plant. — Particulars of and cost for each section. 
Coaling Plant. — Particulars of and cost for each section. 
Station and other Buildings used for Railway Purposes. — Particulars for each 

section, under classes, giving cost. 
Signalling Appliances. — Particulars for each section, under classes, giving 

cost. 
Telegraph Lines and Instruments — Particulars for each section, under classes, 

giving cost. 
Land acquired for Railway Purposes. — Under sections, giving also cost and 

dimensions. 

EQUIPMENT {ENGINES AND ROLLING STOCK). 

Locomotives, Particulars of. — Giving under separate types the following 
information : 

Number of each type, tractive power, average weight (engine and tender 
in working trim), average cost per locomotive, dates when placed in 
traffic, condition, number of obsolete engines on hand. (Such state- 
ment should show against each type the additions and reductions during 
the period covered and particulars of any conversions. For any engines 
which have gone out of service the mileage run to date of condemnation 
should be stated for each class.) 
Coaching Stock, Particulars of. — Giving for each description the number of 
vehicles, aveiage age, average seating capacity, average tare, average 
cost. (Similar infoimation as in the case of locomotives should be given 
as to additions and reductions, conversions, and mileage run by vehicles 
taken out of traffic.) 
Goods Stock. — Similar particulars to those set out above for coaching stock 

(including average load capacity and average tare). 
Workshops and other Plant and Machinery. Particulars q/^Giviug descrip- 
tion, age, and cost of plant owned ; also of any additions or reductions 
during the period covered. 

It is particularly important that, either in the above statements or in 
special statements, the condition of the equipment should be periodically 
brought under review. It is not sufficient indication of the actual position 
to show that there are so many engines and so many cars, unless the propor- 
tion or numbers in good, indifferent, or bad condition is also stated. 

Statements of this nature (especially where condition and cost or value is 
given) exercise a salutary influence in securing that there shall be no long 
continuance of deterioration of capital assets, without the proper adjustments 
being made in capital account, or the assets being again placed in serviceable 
condition at the expense of working charges. 

(d) Statistics op the Volume and Chabactbr op the Traffic 
Cabaibs. 

Passengers: number and revenue. — Most railways give statistics of the 
numbers of passengers carried (usually also of the numbers availing them- 
selves of each class of accommodation provided) and the revenue earned for 
their transport. Where the railway connects with the lines of other adminis- 
trations, separate records are as a rule kept of the numbers and earnings in 
respect of the different classes of "through" (i.e. foreign) passengers 
exchanged with such other lines. Often also separate records are kept of the 
" up " and " down " passenger traffic. 
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Tbo necessity for such statistics is self-evident. They enable those 
directing the services to gauge the public demand for facilities of different 
classes, and they afford information as to the probable financial and other 
effects of alterations in the scales of fares, in the types'of vehicles used, and 
of any acceleration or increase of train service, &c. 

To what extent particulars shall be kept -will of course depend on the 
magnitude of the traffic carried. Some of tlie railways in tlie British Colonies 
keep statistics of passenger numbers under seven or eight heads, whilst 
others keep them all under one general head. The only rule which seems to 
admit of general application is that wherever there is a very considerable 
difference in the rates charged for conveyance of separate classes, it is 
advisable to keep separate records of the volume of traffic and earnings under 
each. 

Lvggage and parcels. — Luggage and parcels are usually carried by passen- 
ger trains, and in order that the earnings of the coaching service, as distinct 
from the goods service, may be ascertained, it is desirable to keep separate 
records of the weight of such traffic for comparison with the earnings. ]n 
many cases, separate records are kept of luggage and of parcels, and this 
information is sometimes found of particular value in connection with the 
arrangement of train services and the fixing or modification of luggage or 
parcel rates 

Other passenger train traffic. — Where mails, or such commodities as milk, 
are usually carried in large quantities by passenger trains, it may be 
necessary to keep a separate record ,of the weight and earnings under a 
special sub-head, but in the majority of oases all that would seem to be 
required is to have a general head under which miscellaneous revenue of pas- 
senger trains would be recorded with a view to arriving readily at the total 
earnings of such trains. 

Goods and minerals. — What has been said with regard to coaching traffic, 
applies equally to traffic carried by goods trains or by goods vehicles on 
" mixed " trains. It is essential to efficient management and control that 
separate records should be kept of the tonnage of the most important 
commodities carried. If, against the tonnage of sucb commodities, the 
revenue earned can also be given, the statements become still more 
valuable. 

Tra^c: direction of. — The importance of a distinction in tbe records between 
" through" and "local" traffic, and between traffic carried "up" or " down," 
or " north " or " south " or " east "or " west " (as the case may be) of course 
Taries with local circumstances, but in cases where the heavy traffic is in one 
direction, it is of undoubted value to have separate figures for. the traffic in 
the two directions. Where there is the element of competition with other 
railways, it may be necessary or desirable to show separately tbe quantities 
and earnings of goods consigned to or from the areas where such competition 
is felt. 

Commodities carried; classificatlfm of. — To suggest for general adoption by 
all administrations a detailed list of commodities, so that the tonnage of each 
carried might be stated in a uniform manner would no doubt be futile at the 
present time, but the vrriter would commend to the notice of those interested 
in tbe subject the general heads under which commodity statistics are prepared 
by all railways in the United States of America. The advantages in the 
matter of comparison of railway statistics if these or similar heads were 
adopted generally by railway administrations will be readily seen. 

(1) Products of agriculture ; 

(2) Products of animals ; 

(3) Products of mines ; 

' (4) Products of forests ; 
(5) Manufacture and miscellaneous. 
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'- In the records of the Administration with wliich the writer is connected, 
the tonnage of and earnings on coal traffic (which in point of tonnage repre- 
sents more than one half of the traffic) are shown under a separate head, 
entirely distinct from the figures of goods traffic and earnings (which latter 
include all minerals other than coal). While this practice may not be 
entirely suitable for other administrations, it would appear to be a matter 
worthy of consideration whether the adoption in railway accounts of a separate 
head of earnings for ' ' Mineral Traffic " would not be of general advantage. 

Another distinction that should be reflected in any tonnage statements is 
that between public traffic and railway service traffic. 

(e) Unit Statistics as applied to Volume of Traffic Carried, 
Traffic Earnings and Utilisation op Eolling Stock. 

Statistical units. — To admit of the ready grasp of the meaning of figures 
showing the volume and earnings of passenger and freight traffic, as well as 
the expenditure connected with railway working, railway managers have long 
been in the habit of expressing the recorded results in terms of some unit, 
as an average or a percentage. As is natural, most railway units take into 
account the element of distance as well as that of weight or number. Thus 
we have units based on distance and 

{Train-miles. 
Engine-miles. 
Vebicle-miles 

Number Passenger unit miles. 

Weight Ton-miles. 

Train-mileage. — An idea of the actual services performed in connection with 
the transportation of traffic is given by statistics of the train-mileage run, 
but such information requires to be supplemented by other statistics, and by 
a general knowledge of working conditions before it can be put to much 
pi'actical use. Train-mileage figures ai'e usually given for each of the two 
main divisions of traffic, viz., coaching and goods, but in the case of large 
administrations the train-mileage is subdivided into further classes. Under 
coaching train-mileage, for instance, some administrations show separately 
the train-mileage of fast and slow passenger trains, and the mileage of 
excursion trains. The extent to which subdivision is necessary depends, of 
course, on the individual requirements of each administration. The basis for 
division is indicated in most cases by some marked difference in the services 
rendered, or in differences in the expense of running particular classes of 
trains. 

Most British Colonial Eailway administrations make extensive use of the 
unit of train-mileage in their records of operation. ■ Usually the earnings, as 
a whole, are worked outper train-mile (" up " and " down ") for (a)passeuger 
trains and (6) goods trains, but in some cases only, the average earnings per 
train-mile are given without any distinction being drawn 'between the two 
services. Needless to say, the latter information, while giving a general 
figure of considerable value, is inadequate except;for small administi-ations. 
Where the train-mile earnings for coaching traffic are shown regularly under 
classes, a valuable indication is given as to the necessity or otherwise for 
adjustment of the train service, or of the scale of fares. Where the average 
earnings per train-mile show a constant downward tendency, one might be 
obliged to think of cutting down the service. 

Similarly with the goods and mineral train services, the earnings per train- 
mile constitute a valuable record for purposes of control. 

Pa?senger-miles and ton-miles. — The most comprehensive measure of earnings 
and services rendered is afforded by statistics of passenger unit mileage and 
traffic ton-mileage. Such unit mileages in themselves express the actual amount 
of the work involved in the transportation of persons and material almost as 
clearly as a statement of the energy required to lift a certain weight is expressed 
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in the physical sciences by the number of ' ' foot-pounds " (that is, the weight of 
the material multiplied by the number of feet it is to be raised). Theoretically 
we have in passenger xinit and ton-mileage statistics, what is perliaps the 
most satisfactory common measure of railway work which could be devised. 
While a train or vehicle, and a train-mile or veliicle-mile, may and does 
differ on one administration from the same unit on another administration (or 
even on the same administration at different dates) the service of moving a 
passenger or ton of goods one mile affords a basis for a more accurate com- 
parison, whether such comparison is with another administration or not. 
Such figures are, however (as has been already pointed out) of very limited 
practical value unless taken in conjunction with otlier statistics of operati(jn 
— by themselves they are often positively misleading. 

To a considerable and increasing extent, passenger-mile and ton-mil© 
figures are prepared by British Colonial Railway Administrations. Some 
prepare two sets of ton-mile figures, one giving for both passenger and goods 
traffic the "gross" ton-mileage (i.e. including the ton-mileage of the pas- 
senger and goods vehicles themselves as well as of their contents) and the 
traffic ton-mileage. The gross ton-mileage is a good index of the physical 
work performed, and the information affords a satisfactory basis for division 
of certain classes of expenditure between sections or different services, such 
for instance, as the division of certain general expenditure between passenger 
and goods services. "Where gross ton-mileage is taken out, the weight of 
passengers, live stock, &c., is in the British Colonies generally arrived at by 
multiplying the numbers carried by average (estimated) weights of pas- 
sengers, &c. 

Zone statistics. — Where, by reason of the cost or otherwise, ton-mile figures 
cannot be prepared, statements of the numbers of passengers and tonnage of 
goods, according to the distance carried in zones, say : — 
From 1 to 10 miles, 

„ 10 to 2.5 „ 

,, 25 to .50 ,, 

„ 50 to 100 „ 

„ 100 to 150 „ 

and BO on, giving the average earnings per ton for each zone, and for different 
commodities, will be found to be almost as valuable as the average earnings 
per passenger unit or per ton-mile. For purposes of rate making or adjust- 
ment, such figures are — in the opinion of the writer — even more valuable, as 
it is possible from the statements to gauge at once the financial results of a 
reduction in rates for long or short distance traffic in any of the classes for 
which the records are kept. 

Average Aawi. — With the figures of passenger unit-mileage and ton- 
mileage are usually given particulars of the "average distance haul " for 
passengers and for goods — information which is not nearly as valuable as 
the statistics of the traffic under zones to which references is made in the 
preceding paragraph. 

As a general indication of the rise or fall in earning power of their 
lines, most British Colonial Eailway administrations give the earnings for 
passengers and freight per mile of line. Such information is more valuable 
when taken out for the different sections of the line, so as to reflect the 
development of particular districts. Such figures are occasionally valuable 
when projects are under consideration for the construction of new lines in 
districts where the conditions are similar. 

Train loads. — Some of the uses of engine, train, and vehicle-mileage 
statistics, have already been referred to, but perhaps the most important 
direction in which such figures are useful is in securing the efficient loading of 
the rolling stock, and also in getting the maximum amount of work out of 
such stock. The latter should perliaps come first, for the expense of pro- 
viding engines and rolling stock represents a large proportion of railway 
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capital expenditure ; how large the proportion is of the whole must ultimately 
depend on the eiiicienoy with which the engines and rolling stock are utilised. 
To get the maximum amount of work out of a given quantity of rolling stock 
means that fixed charges, such as interest on capital expenditure for rolling 
stock, are kept down to the lowest possible figure. 

The great thing is to keep the stock employed to the fullest possible extent 
in hauling traffic ; never to incur light mileage where it can be avoided, and 
-to keep the stock moving and earning money. The minimum of cost cannot 
be secured unless good engine loads are arranged with trucks loaded as nearly 
as may be to their full capacity, and passenger cars to the full extent which 
-the accommodation permits. 

So far as the use of sucli statistics more directly bears on the efficiency of 
the stock used, the principles of application will be dealt with later, but the 
importance of taking out the average number of passengers and the average 
number of tons of freight carried in each train and in each loaded car or 
-truck should be mentioned here. Most British Colonial Railways take out such 
figures, but the value of the information as an aid to operation would be 
much greater were the figures given separately for each section, for up and 
•down traffic, and for traffic between specially important points on the system. 

Efficiency and utilisation of engines and rolling stock. — As already 
mentioned, a material factor in economical working is to keep equipment 
■employed on remunerative work. To maintain a check on this, records 
must be kept of the mileage run by engines and vehicles. 

Particulars of the train-mileage actually run is kept by all railways ; 
there is, however, no generally accepted classification of such mfileage. 
Most administrations give separately 

Passenger train-mileage ; 
Goods train-mileage ; 
Mixed train-mileage ; 

but it is desirable also to supplement this by giving the following particulars, 
at least, of the train service : 

Other revenue train-mileage ; 
Work train-mileage ; 

.as well as particulars of other engine-mileage, viz. : 

Assisting (banking, &c.), engines ; 
Light engines ; 
Shunting engines. 

The latter should be calculated on some uniform basis per hour, preferably 
.six miles, so as to be in accord with the practice in England, North America, 
and other countries. 

The mileage run under each of the above classes, taken out regularly 
under sections, is of much use if any increases on the figures of previous 
periods are carefully scrutinised in conjunction with other figures, such as 
those of the average load per train and the average earnings per train-mile. 
Where these retm-ns are supplemented by statements showing the percentages 
of each class to the total mileage run, any increase in the proportion of light 
mileage is at once brought into relief as a matter calling for enquiry. 
Again, the average mileage run under these heads by the engines in service 
during the particular period under review as compared with past periods, is 
a useful indication of whether the greatest possible work is being got out of 
the stock. 

Some (but very few) administrations give also the average gross ton-mileage 
hauled per engine and a comparison with the maximum ton-raileage which 
.could have been hauled by each type. Such assumed maximum ton-mileage 
is, of course, a figure based on ideal conditions, but affords a comparison 
more or less accurate between possible and actual efficiency. 

(2130) H 
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Nearly^ all administrations keep for each locomotive a record of the mileage 
run by it each week or month throughout its running life. The information 
is of value in arriving at the rate of depreciation of engine stock. 

Vehicle-mileage and loads. — The average vehicle-mileage run by passenger 
and goods stock is another figure of considerable value as indicating the 
extent to which the stock is being employed, while the average number of 
passengers per coach, or the average load per truck in the case of freight, 
gives information as to the efficiency of the loading, which is of the greatest 
possible value for comparative purposes. Where loads are substantially and 
habitually below the carrying capacity of the vehicles the returns will indicate 
a direction in which enquiry is called for. 

Of course any such statistics lose part of their value unless they are taken 
out separately for sections of the line where the traffic conditions are 
exceptional ; for instance, if one of the sections has very heavy mineral 
traffic carried in special trucks of large capacity, it is obviously desirable to 
isolate the figures for that particular section for special consideration. 

A few administrations take out figures giving a comparison between the 
average loads of loaded cars under classes (as well as for all classes as a 
whole) and place against each class the average possible load. This gives a 
further general idea of the efficiency of the loading. 

As the value of most statistics, and especially those relating to the actual 
working of traffic, largely depends upon the promptitude with which they can 
be made available, most railway systems apply quite a number of other checks 
on working long before some of the more elaborate returns referred to can be 
completed. In the early part of this paper, reference has been made to the 
special value of such "temporary" statistics to those entrusted with the 
operation and management of a railway system. The records of Colonial 
railways show that considerable attention and importance is attached to daily 
returns from stations, showing the loading of trains (both passenger and 
goods) and trucks, and the punctuality and average speed of trains ; bad 
loading and delays in train service are promptly brought to notice and 
remedied, if possible, before they have time seriously to affect the resiJts of 
working or give rise to public complaint, as the case may be. 

Many uses and combinations* of figures referred to above can be and are 
made by individual administrations, with which it is not possible to deal in 
a short paper, but a sufficiently clear idea of general methods and principles 
has been given, and I will now pass to the principles of such statistics as 
relate more closely to railway working expenditure and the staff employed 
and material used in operation. 

(f) Statistics or Cost or Opbration. 

In anticipation of that portion of the report which deals with the uniform 
classification of railway working expenditure, I have already referred to the 
importance of keeping expenditure records according to services rendered, 
rather than by departments and of subdividing such heads of expenditure 
according to proximity of services to the actual conveyance of traffic. 

It is only when we come to the consideration of statistics of cost of 
operation and the principles on which they are based, that the full importance 
of a good arrangement of expenditure heads is fully demonstrated. Where 
such a classification exists, the operating officers can be readily supplied at 
very small cost with information as to the economy and efficiency, or other- 
wise, of general working. Without a proper classification, results are 
either obscured or have to be specially taken out, often at great expense. 

With railway working expenditure, as with everything else, tiae larger the 
figures are the greater is the difficulty of grasping their significance. Where 
the only record is the total working expenditure month by month or year by 

• As instances the following may be mentioned ; train-miles per engine hour ; 
vehicle-miles per train-mile ; ton-miles per vehicle- mile. 
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year, comparisotiB as to the results achieved can only be made if one is 
satisfied that the conditions during the different periods were practically 
unchanged. Whether increases or decreases are shown as between one 
period and another, inquiry aa to the causes which gave rise to them is 
naturally suggested. An increase (even with a decrease in the train-mileage 
run) does not necessarily imply bad working ; it may have resulted in a large 
increase in the net surplus available, and be partially or wholly justified ; it 
may be due to the operation of an increased mileage of lines, or to increased 
facilities being given in the matter of train services, to an increase in the 
volume of traflBc handled, or to some necessary adjustment of rates of pay of 
the railway staff. 

Similarly, a falling-off in the expenditure may be due to a reduction in the 
services rendered or to other causes, and may or may not be a matter for 
congratulation. 

To make the position clear to the responsible officers of an administration 
it is essential, firstly, that the accounts should be in such a form as will be 
helpful and, secondly, that the " unit " or other statistics prepared should be 
appropriate and sufficiently complete to admit of correct deductions being 
arrived at without much trouble. 

Whatever the heads of expenditure are, it is requisite that they should 
separate expenditure in connection with railway working from expenditure 
on services of a subsidiary or independent charactei^. For the purpose of 
setting out the further development of statistics, it will be assumed that they 
distinguish clearly between expenditure for 

(1) Maintenance of way and works, 

(2) Maintenance of equipment (engines and rolling stock), 

(3) Transportation (i.e. running expenses), 

(4) Traffic, 

(5) General and other charges, 

this being a division easy to follow and one to which quite a good number of 
the accounts kept by British Colonial railway administrations could, with 
very few alterations, be made to conform. 

Unit statistics of cost. — The expenditure under each head, sub-head, and 
item is in most railways also reduced to ' ' averages per unit," in the same 
manner as the earnings are worked out according to different units. The 
units used for expenditure are the same as those used for earnings ; that is, 
the expenditure for each head may be shown ; 

Per open-mile. 

Per mUe of single track. 

Per train-mile. 

Per vehicle-mile. 

Per gross ton-mile. 

Per revenue ton-mile. 

Per passenger unit-mile. 

The resulting figures are placed alongside the corresponding figures of 
earnings for the same units, and afford a general view (when compared with 
previous periods) of the results of operation. [ 

So far as British Colonial railways are concernei^, the rfiost generiilly used 
unit for general comparisons is the " train mile." 

Most administrations also show the percentage of each head of expenditure 
to 

(ffi) Earnings, 

(6) Total Expenditure, 

a statement which is of considerable value to the administration in bringing 
to notice any radical variations in the proportions of the expenses for 
particular services at different periods. 

(2130) H 2 
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Statistics of staff employed, — An instructive and useful general statement 
(compiled by several of the systems which have furnished information) shows 
for each separate branch of the railway service under specified grades the 
number of staff employed and their remuneration for the period covered, as 
well as similar information for previous periods for purposes of comparison. 
Any increases or decreases are also shown and tlie average number, average 
remuneration, and cost for each grade per open mile and per train-mile. 
"Where comparisons are instituted with the figures of other administrations 
(which should be possible in the case of government railways or railways 
under the same control) such statements bring out the merits or demerits of 
any particular organisation, for in almost every administration by far the 
larger portion of the cost of working is represented by personal emoluments. 

Sectional figures of expenditure. — Before passing on to statistics applying 
more particularly to the expenditure and working of individual departments 
or branches of the railway service, attention is drawn to the value of records 
sho-B-ing separately the expenditure of tlie different branches or sections of a 
railway as a means of securing efficient and economical working. In quite a 
number of colonial railways (including the different systems in South Africa) 
sucli sectional records or statistics are regularly prepared. A specimen of 
the forms on which they are prepared on the Central 8uuth African Railways 
is reproduced* in order to give an idea of what is meant. Blue prints of the 
completed forms are sent regularly to all the principal operating and other 
officials who have it in their power to influence expenditure. They are 
thus enabled to compare the working of one line with another — the lines for 
which they are responsible with those of their colleagues — and a spirit of 
friendly rivalry is induced which has been found in actual practice to result 
in large savings in expenditure. It will be seen tliat the expenditure for each 
section is given in totals and sub-totals as well as 

per track-mile, 
per train-mile, 
percentage of earnings, 
percentage of total expenditure. 

Tlio amount regularly set aside for the renewals of capital assets of each 
section is shown separately in all cases, as the pi'ovision made for depreciation 
is a matter settled by the chief executive authority and is not controlled by 
the operating officials in any way. 

In order to arrive at the working expenses on particular sections of the 
lines, certain items of expenditure common to several or all sections have of 
course to be pro-rated or distributed ; it is not possible to formulate any 
general rules for such distribution which could be applied to railways 
generally. The cost of Maintenance of Way and Works can, as a rule, be 
accurately allocated to sections (any engineering superintendence being distri- 
buted as a percentage on the whole). That for Maintenance of Locomotives^ 
including superintendence, .can usually be apportioned between sections on the 
basis of the engine-mileage run on each. Similarly, the cost of Maintenance 
of Passenger and Goqdi X'ehicles can be fairly apportioned according to the 
vehicle-mileage run' on each section by passenger or goods vehicles. 

Transportation Running Expenses can usually be charged to the actual 
sections in which tW expenditure was incurred, and any balance distributed 
pro rata to the train-mileage run on the different sections. Expenses at large 
terminal stations Sometime require special treatment and distribution over 
the sections benefited. 

Traffic Expenses {Stations, ^c.) are to a large extent capable of allocation to 
actual sections, and what remains can be fairly distributed on the basis of 
train-mileage. 

* See part 5. 
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General and other charges can as a rule be charged out to sections as a 
percentage on other expenditure. 

Apart from the use of sectional figures as an aid to operation, they are 
often found useful when considering the claims of particular districts for 
increased facilities or additional lines. Notwithstanding the fact that they 
are based to some extent on averages, the writer believes that with care they 
can be made to reflect accurately the actual position and effect savings in 
working, out of all proportion to the cost of their preparation. 

Division of expenditure between ^^ passenger ^^ and ^^ goods" services.— It 
might be expected that, as they have largely followed English methods and 
practices, few railways in the British Colonies would take out separate figures 
of the cost of conducting the passenger and goods services and the cost per 
passenger per mile and per ton-mile, but this is not the case. Such figures 
are regularly taken out by most of the larger administrations and periodically 
by some of the smaller ones. Unfortunately, there is no uniform basis 
for arriving at such figures, which must depend for their accuracy on the 
degree of precision with which expenditure can be assigned to the passenger 
or goods services. 

There can be little doubt that with the exercise of care in their preparation, 
separate statistics of the cost of hauling passengers and goods afford most 
valuable information to those directing the operation of a railway. Such 
figures should, in the opinion of the writer, he regarded as approximate only 
and as of value for administrative rather than for operating purposes ; ton- 
mile costs for instance have and should have great value as one (but only as 
one) of the factors to be taken into consideration in fixing rates ; for if they 
are reasonably accurate they afford a better measure of the value of the 
services rendered than any other unit. Even as regards operation, they give 
in one figure more complete information as to the average cost of trans- 
portation on particular lines or sections than can be obtained otherwise, and 
by long continued adherence to the same method of compilation, comparative 
figures of undoubted value are obtained since they represent in crystalised 
form practically all the elements of cost. The preparation of such statistics 
entails considerable expense, and the question whether the advantages 
obtained are such as to waiTant such an expense is one which can be decided 
only by the administrations concerned. 

Ton-mile statistics. — The whole question of the desirability of taking out 
ton-mile statistics is of a controversial character, and as it is impossible in 
this paper to discuss adequately the pros and cons thereof, I propose 
simply to offer some suggestions as to a method of apportioning expenditure 
between the passenger and goods services, in order to obtain the benefit of 
the criticisms of those present and, if possible, lay the foundations of some 
method which will be capable of general application. 

All working expenditure incurred directly in connection with passenger or 
goods service to be allocated specially as either "passengers " or "goods, "-as 
the case may be. So far as expenditure is common to the two heads, the 
basis of division between " passengers " and "goods " to be as follows : 

Permanent Wai/ and Works Maintenance distributed pro rata to train- 
mileage of passenger and goods trains. 

Locomotive Maintenance distributed pro rata to passenger train-mileage 
and goods train-mileage. 

Coaching Stock Maintenance to be allocated to ' ' passengers." 

Goods Stock Maintenance to be allocated to ".goods." 

Transportation (Running Expenses') to be allocated to passengers and 
goods in proportion to mileage run by passenger and goods vehicles. 

Traffic Expenses to be apportioned on basis of passenger and goods train- 
mileage. 

General Charges to be apportioned as a percentage on total other expendi- 
ture. 
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In the case of admiBistrations which are in the habit of taking out the 
gross ton-mileage liauled (i.e. the total ton-mileage including that of the 
vehicles containing the traffle) it is possible tliat the above suggestions may 
not be the best possible, but as against this it has to be borne in mind that 
comparatively few administrations do take out figures of gross ton-mileage, 
and what is sought is some general scheme which can be applied to most 
administrations without imposing on them the necessity of getting out 
additional statistics. 

Attention is now directed to statistics specially relating to the working of 
individual branches of the railway service. 

MAINTENANCE OF WA Y AND WORKS. I 

Maintenance of way, works, and stations. — Most adminisurations prepare 
statements showing under each head, sub-head, and item of expenditure the 
cost of maintenance " per mile of line maintained " giving comparisons with 
the figures for previous periods. As a rule, the mileage on which the costs 
are worked out is "route" or " point to point " mileage, but in many cases 
the figures are also given " per mile of single track including sidings " ; the 
latter is the more satisfactory. The expenditure under each item is usually 
also given per train-mile and, in the case of administrations which are in the 
habit of taking out gross ton-mileage, per 1,000 gross ton-miles. The per- 
centage of each of the different items to the total expenditure for Maintenance 
of Way and Works is also usually given. 

AH of these figures are useful ; where it is not considered necessary to 
take out so much detail, it would seem to be advantageous to give informa- 
tion, at any rate, as to the costs 

(a) per mile of single track, 

(b) per total train-mile. 

St^tements showing by districts the cost of maintenance per mile of single 
track, under heads and sub-heads, and statements showing for each grade of 
the staff the average number employed (and the cost) per mile of single tiack 
for each section will be found, perhaps, as important for purposes of general 
control and comparison as any statements usually got out in connection with 
Maintenance of Way and Works. 

So fd,T as the permanent way itself is concerned, quite a number of other 
statistics are got out by different administrations with a view to ensuring 
that the capital assets of the administrations are maintained in good condition 
and that economies in working are not effected at the expense of capital 
account ; amongst them may be mentioned the following which are regularly 
taken out by a number of railways amongst those furnishing their informa- 
tion for this paper : 

Ballast. — Statistics of the number of cubic feet of different kinds of 

ballast put into the track, giving the cost per hundred cubic feet (by 

districts). 
Siegers renewed. — Statistics of the number of sleepers of different kinds 

taken out of the track and replaced, giving ages of the sleepers renewed 

(by district). 
Sails relaid. — Statistics of the number of rails taken out of the track and 

replaced, giving weights of rails of different sections and values (by 

districts). 
Sails found broken. — Statistics of broken rails discovered, giving mileage 

in each case and particulars and cause of break. 
Selayinij. — Particulars of cost of relaying work carried out in each district, 

showing separately expenditure for wages and material. 
Extraofdijuxry expenditure for maintenance. — Statements of special work 

entailed by slips and washaways (by districts). 
Bridges. — Statistics of the cost of maintenance of each of the principal 

bridges in each district. 
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Stations and buildings. — Particulars of the cost of maintenance of each of 
the principal buildings on the system (by districts). 

MAINTENANCE OF EQUIPMENT. 

Particulars of the statistics commonly prepared as to the maintenance of 
equipment by railways in the British colonies are given below. 

Maintenance of Engines. 

Cost is usually worked out per train-mile and per engine-mile. (In many 
cases also the average cost of maintenance per 1,000 gross ton-miles is given.) 

Statistics are also usually kept of the mileage run by each engine, month 
by month, and the actual cost for repairs of each engine. 

Note. — If the cost of repairs is made to include running repairs (which 
unfortunately is not usually the case) it affords important information as to the 
relative expensiveness of maintenance of engines of different types. 

Figures of the engine-mileage run by each engine are sometimes kept and 
are valuable in arriving at the proper provision to be made out of working 
expenses for replacement of particular types of engines. 

As a check on working expenses and to ensure the maintenance of a 
proper standard, many British Colonial administrations prepare ])eriodical 
statistics of the number of engines repaired and overhauled, giving 
particulars under classes of the repairs effected. The particulars of such 
repairs vaiy considerably for different administrations, but the following 
particulars are usually given : 

Total passed through shops ; 
Built : new ; 
Ee-erected ; 

Thoroughly overhauled ; 
Heavy repairs ; 
Light repairs ; 
Painted and varnished ; 
Touched up. 

Special statistics of locomotive boilers repaired are usually kept. 

Passenger Vehicles: Maintenance. 

The expenditure for maintenance of passenger vehicles is usually reduced 
to statistics giving the average cost per passenger train-mile and per 1,000 
passenger vehicle-miles. As in the case of locomotives, statistics are usually 
kept of the number of passenger vehicles of each class repaired and over- 
hauled during the year, classifying the repairs under appropriate heads, 
giving for each the cost and the average cost per vehicle. 

Goods Stoch: Maintenance. 

Similar statistics to those kept in the case of passenger stock are usually 
prepared for goods vehicles. In order to get at the relative merits of 
different classes of trucks, much importance is usually attached to keeping 
separate records for the different types of trucks, especially where there is a 
great divergence in such types (as in the case of administrations carrying 
very heavy mineral traffic in specially designed and constructed trucks of largo 
capacity). 

TRANSPORTATION (RUNNING) EXPENSES. 

Transportation: running expenses. — Since running expenses usually con- 
stitute a large proportion of railway working expenditure, it is not sui'prising 
that voluminous statistics are kept by most administrations in connection with 
this particular service. The largest element in running expenses is usually 
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the remuneration of the drivers and firemen and other trained staff, anJ 
special statistics are, as a rule, prepared to show the cost per train-mile for 
such services, the number of staff engaged, the average mileage run per 
man — advantage being taken of such returns to compare the results achieved 
on different sections of the line. In addition to the detailed statistics 
showing the cost of running per train-mile and per engine-mile, many 
administrations secure an additional check by taking out the average cost per 
1,000 gross ton-miles or per 1,000 vehicle-miles for the whole system as well 
as for districts. As a rule, regular comparisons are also periodically 
instituted between the numbers of the running staff, the average pay per 
man, and the average cost for each grade per train-mile and per engine- 
mile. 

Another effective clieck on tlie expenditure for this service wliich appears 
to be fairly generally exercised is the compilation of statistics of the 
working of each engine shed on the system giving the shed costs in great 
detail, and the average cost per engine-mile, worked out on the mileage run 
by engines from eacli shed. 

Most administrations agree in taking out in detail statistics of the coal 
consumption per train-mile and per engine-mile. 

Where considerable expenditure is incurred for handling coal or pumping- 
water, it is a common practice for administrations to take out, for each coal- 
ing and pumping station, the costs per ton and per 1,000 gallons, respectively^ 
Comparisons betwei-n such stations are instituted thereafter for the purpose 
of bringing to light any excessive cost (where such exists) which may 
admit of reduction, either by the provision of more economical appliances or 
by the reduction of labour costs in other ways. 

Oil consumption is usually worked out separately for engines and vehiclea 
per engine-mile and per 1,000 vehicles-miles, respectively. Regular com- 
parisons are also instituted with lubricating costs at other times and on 
other lines. 

Reference has already been made in the early part of this paper to the 
importance of certain checks exercised with a view to ensuring the proper 
loading of trains and vehicles, and to the necessity of keeping a check on 
light engine and vehicle mileage. 

A few administrations take out regularly for each type of engine, statistics 
of the actual work done (expressed in ton-miles) and the cost for each of the 
principal items making up running expenditure so as to afford a more 
accurate comparison of the relative efficiency of the different types in use. 
Such statistics are of an expensive nature to prepare and, as they are not 
generally compiled, it does not seem to be necessary to do more than observe 
that they have been found of considerable value by administrations wliose 
operations are of such a magnitude as to warrant the expense of instituting 
such special inquiries. On smaller railway systems, operating officials are 
able to arrive at a judgment sufficiently accurate for all practical purposes- 
without statistics rif this nature. 

TRAFFIC EXPENSES, 

Traffic expenses. — As a rule, traffic expenses are worked out per train-mile.. 
In some cases, the expenditure on each item is shown as a percentage of the 
traffic earnings. As by far the greater portion of traffic expenses consists, 
of the cost of stations and station staff, special statistics and returns are 
usually got out showing for each station the number of staff, their pay, and 
other expenses. Alongside these figures are usually^ placed particulars of the- 
number of passengers bookings and the revenue-and tonnage of goods traffic,, 
in and out, so as to afford a ready comparison, between station cost and 
station revenue. For the larger goods terminals, statements are taken out by 
many administrations, in which the cost of handling, &c., are shown worked 
out on the tonnage of goods handled. 
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GENERAL EXPENSES. 

General and other charges. — Most administrations prepare statements 
showing the cost of these services per train-mile, per cent, on total earnings, 
and per cent, of total expenditure. 

Such general charges are, as a rule, more of the nature of fixed charges 
than other items of railway expenditure and vary less directly with increases 
or decreases in the traffic handled. It is necessary, therefore, to scrutinise 
each individual item separately, and there are few statistics which can with 
advantage be generally employed to effect comparisons between administra- 
tions. With regard to accounting work, however (which is usually embraced 
under the head of General Charges), certain comparisons have in the past 
been made between expenditure for this service by the different South African 
railway administrations on the basis of the cost of different sections of the 
work, expressed as a percentage of the revenue collected or the expenditure 
for railway service according to the nature of the work. To effect these 
comparisons, it is necessary to separate the cost of accounting for {a) 
earnings and (6) expenditure ; such a division can, it is believed, be made 
with sufficient accuracy to afford a basis for instituting a very useful 
comparison, especially so far as the cost of accounting for railway expenditure 
is concerned. 



{g) Statistics Relating to Indirect and Subsidiary Services. 
INDIRECT SERVICES. 

By indirect services are meant the branches of the railway service which 
do not fall within the scope of any of those previously enumerated but exist 
for the beneiit of the administration as a whole. The most important of these 
are the stores department and workshops. 

Stores department. — As a rule, the service of maintaining an adequate 
supply of stores and material required in railway working is delegated to a 
special department whose duty it is to keep records under suitable heads of 
quantities and values of material in stock and any receipts and issues. Most 
of the returns furnished by the British Colonial railway administrations as. 
to the classes and values of such stores are merely classified statements from 
the stock ledgers. Statistics showing the quantities and lvalues of material 
handled at different stores dep6ts are, however, prepared by some adminis- 
trations in wliich the stores expenses are stated as a percentage on the value 
of such receipts and issues. This information is an effective check if com- 
parisons are given with earlier periods, and in those cases wliere expenditure 
of the stores department is charged out to other departments as a percentage 
on the value of the stores issued, the preparation of regular monthly or 
quarterly returns showing what the service is actually costing per cent., 
ensures that the distribution of the expenditure shall respond readily to any 
change in methods of working and cost. 

Wm'kshops. — The workshops of most railways are under the control of the 
locomotive department (or in cases of railways which have adopted American 
methods of organisation, the chief mechanical engineer). In some cases,, 
there are separate workshops for the engineering and other departments, but 
modern practice seems to take rather in the direction of centralising work 
and having it done in the main workshops, viz., under the control of the 
locomotiye superintendent or the chief mechanical engineer, as the case may 
be. Whatever practice is adopted, the magnitude of the workshops expendi- 
ture of a railway administration is usually such as to necessitate the pre- 
paration of regular returns and statistics with a view either to effecting 
comparisons with the cost of getting the work done elsewhere, the cost on 
other railway administrations, or the cost of performing similar work during 
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some previous period. Broadly, the work done in the shops may be divided 
into two main classes :^ 

(1) Work in connection with maintenance of equipment. 

(2) Manufacturing and other work done for other branches of the railway 
service or for the public. 

Reference has already been made to the statistics usually prepared in regard 
to the maintenance of locomotives and passenger and goods stock. So far as 
manufacturing work is concerned, most administrations seem to rely on 
.systems of cost accounting for an indication as to whether the work is being 
■done economically or not. In the one or two cases where methods of cost 
accounting liave been developed to a greater extent than is customary 
amongst railway administrations regular statistics are taken out of the cost 
of manufacturing particular articles or spare parts, thus admitting of com- 
parisons being instituted between the cost of carrying out any particular 
class of work at different times. Apart from the value of such records as a 
■check on economical working, statistics of this nature are found to be 
■exceedingly useful as a guide in preparing estimates of the cost of carrying 
out any work and also in connection with the development of any system of 
remuneration by piece-work. Other statistics that have apparently been 
iound of use in workshops control are statements of expenditure for each of 
the different shops, showing under separate items the charges for shop 
■superintendence, chargemen, artizans, labourers, upkeep of machinery, power, 
light, heating, &c., and the percentage of such different items to the total 
expenditure of each shop. Where there is a foundry, or where an administra- 
tion makes or rolls its own steel or carries on any separate industry of a 
similar nature, the ordinary commercial practice of taking out figures showing 
the output and the cost per ton or per other unit is usually followed with 
advantage. This observation maybe regarded as applying also to the electric 
light and power branch of a railway where statistics are almost invariably 
taken out of the expenditure for generating and distribution per Board of 
Trade unit. 

^SUBSIDIARY SERVICES. 

Quite a number of railways perform services which are distinct from rail- 
way working although they are, as a rule, closely connected therewith. So 
■far as the British Colonial railways are concerned, the most important of such 
subsidiary services are the cartage of traffic to and from stations, the pro- 
vision of meals and hotel accommodation to passengers (in many cases to the 
general public also) and the running of steamship services in connection with 
the railways. Where such services are conducted, the statistics got out and 
the checks applied to expenditure are, as a rule, of a slightly different nature 
to those pertaining to the railway service proper. 

The cost of cartage service is usually taken out under suitable heads for 
each station and statistics prepared showing cost per ton handled. 

Catering and hotel services are usually reduced to such statistics as are kept 
by those engaged in the business of catering outside the railway service. A 
useful statement which has been furnished to me gives a comparison for 
■different periods between the earnings, expenditure, net earnings, and per- 
centage of profit at each of the station refreshment rooms, showing separately 
receipts and expenditure for meals and for alcoholic and other liquors, tobacco, 
cigars, cigarettes, &o. For dining-cars the earnings, expenditure, and net 
earnings for each oar are shown separately and the average cost of meals 
served. 

As regards statistics of steamship services, these usually follow the same 
general lines as are adopted by steamship companies. 
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(A) Other Miscellanbous Statistics. 

Staff: social condition.— &.T^a.rt from the statements showing the number 
and remuneration and average pay of staff in individual departments already- 
referred to, it is quite usual on Government railways to furnish a considerable 
amount of information as to the condition of the staff. The value of such 
information is certainly great to the political economist, and it is occasionally 
useful to those directing the operation of a line. The following statements 
among others are prepared by some of the Colonial railways : 

Statistics of social condition of staff showing nationality, age, whether 
married or single, average emoluments per day or per month or per 
annum for each grade, giving comparisons with previous years. 

Statistics showing for each grade, the number of staff employed at the 
beginning of the period, appointments made during the period, wastage 
during the period (showing separately resignations, dismissals, 
services dispensed with, deaths, and transfers), total remaining at the 
end of the period. 

(The figures of wastage worked out as a percentage on the staff 
employed will be found of interest and use in connection with "staff 
arrangements, especially in a large administration where the staff is 
sufficiently numerous to allow of the operation of the law of average.) 

Where pension and other institutions exist for the benefit of the staff, 
statistical information is usually compiled setting out the extent to 
which the privileges are availed of. 

Other social statistics. — In practically all British Colonies, railways are 
required to render returns of accidents arising through the operation of rail- 
ways. The form in which such returns are prepared varies almost with each 
Colonial Administration, but the best practice shows separately the number 
■of: 

(a) Accidents to passengers ; 

(b) Accidents to the general public other than passengers ; 

(c) Eailway employees. 

For each class, the extent of the injuries sustained is shown, e.g., a 
■distinction is made between those killed and those injured. Further, the 
accidents are classified as far as possible according to their nature and causes. 
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PART 3. 



Uniform ClasBification of Worldng Expenses. 

Amongst English speaking nations and countries, there have been three 
successful attempts to introduce a classification of railway working expenses 
applying to all railways operating within the territory under which such 
classification has been promulgated. On each occasion, the classification has- 
been one that has either been laid down or enforced by the Government. 

The first uniform classification was that aiDplied by Act of Parliament to 
English railways. This is generally admitted, even in England, to be in- 
adequate and unsuitable, and at the present time, the question of its revision 
is engaging the attention of a Eoyal Commission, whose report will probably 
be available by the time the Congress meets in Berne. 

The second was that applied by the Government of India to railways- 
operating in the Indian Empire. This classification (though much more 
extensive) is in many respects marked by fairly close adherence to the English 
model. 

The third is the comprehensive classification issued in the United States 
of America by the Inter-State Commerce Commission, and having the force 
of law. The last of these (as is fitting from the premier position of the 
United States in the matter of railway mileage) is in point of development, 
tar more complete than either the first or the second. 

In considering what classification of working expenditure could be adopted 
for general use, one cannot fail to be influenced by the large amount of work 
which has been done at the instance of the Inter-State Commerce Commission 
in America, in settling the classification which now applies to all railways- 
in the United States. 

The principal difl'erences between the American classification on the one 
side, and the English and Indian classifications on the other, are as- 
foUows : — 

1. In America, there is a hard and fast line drawn between 

(a) The operating expenses of railways and 

(6) Expenditure in connection with subsidiary operations -undertaken 
by railways. 

2. In America, the cost of maintenance of locomotives and rolling stock 

is kept distinct from running expenses. 

3. The cost of transportation is in America kept distinct from " traific- 

expenses." * 

i. In America, regular provision is made for charging working expenses 
with the estimated depreciation of the different classes of capital 
assets. Expenditure for replacement of such assets is met from 
depreciation funds, so far as it is covered by contributions standing- 
to the credit of such funds, any balance being charged to working 
expenses ; 

5. The American classification not only sets out item by item clearly 
what shall be charged to working expenses, but also indicates clearly 
the classes and nature of expenditure which is to be charged to 
Capital and other Accounts. 

* The term " Trafilic expenses " is here used in the sense in which it is applied in 
America. 
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Comparison of various classijications. — The differences under the main 
heads of classification of expenditure in certain different countries are 
shown below : — 



Main Heads of Working Expenditure. 



United States 

of America 

(225, OOU miles). 



Great Britain. 
(24,000 miles). 



Biitish India, 
(29,000 miles). 



Typical British 
Colonial 
Hailway. 



France 
(30,iiU0 miles). 



Maintenance of Maintenance 
way and struc- of way and 
tures. works. 



Iflaintenance of 
equipment. 



Traffic expenses. 



Transportation 

expenses. 

General 

expenses. 



Locomotive 

power. 



Repairs and 
renewals of 
carriages and 
wagons. 

Traffic 

expenses. 



General 

charges. 

Rates and taxes, 



Government 
duty. 

Compensation. 

Legal and par- 
liamentary 

expenses. 

Miscellaneous. 

Expenditure 
not allocated. 



Maintenance 
of way, works 
and stations. 

Locomotive 

power. 



Carriage and 
wagon ex- 
penses. 

Traffic 

expenses. 



General 

charges. 

Steamboat 

service. 

Special and 
miscellaneous 
expenditure. 



Maintenance 

of way, works 
and stations. 

Locomotive 

power. 



Carriage and 
wagon ex- 
penses. 



Traffic 

expenses. 



General 

charges. 



Maintenance 
of way and 
structures. 

Locomotive 
power and 
carriage and 
wagon ex- 
penses. 



Traffic 

expenses 



General ad- 
ministration 



From the above tabulated statement, it will be seen that the main beads in 
"the American classification are intended to, and do, reflect the cost of the 
several main services connected with railway working, viz. : — 

Amkrican Expenditure Heads. 

1. The maintenance of the track and its appurtenances and of the 

buildings utilised in connection with its operation. 

2. The maintenance of the engines and rolling stock used for the conveyance 

of traffic ; 
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3. Expenditure incurred in obtaining traffic and in awarding injormation at 

to th-e facilitiex given by lines for the conveyance of trt^c. 

4. Expenmture directly or indirectly connected with the actual conveyance of 

traffic ; ettch as cost of operation of trains and stations. 

5. General expenses. 

As regards heads 1 and 5, these correspond to a large extent with head? 
in the classification adopted by most of the railways outside North America 
— that is to say Nos. 1 and 6 are at the present time practically uniform main 
heads of expenditure throughout the railway world. 

In place of Nos. 2, 3 and 4 most railways outside North America record 
their expenditure under the following main heads : — 

(a) Locomotive power. — Includes maintenance of engines (Amerioan 

head 2) and running expenses of engines (American head 4). 
(ft) Carriage and wagon expenses. — Includes maintenance of rolling stock 

(American head 2) and running expenses of rolling stock (Americam 

head 4). 
(c) Traffic expenses. — Includes cost of ohtaining traffic (American head 

3 and station and other staff (American head 4). 

Uniformity of expenditure records could easily be obtained by the adoption 
of a classification comprising : — 

1. Heads common to most administrations ; 

2. Separate heads for all items which are treated differently by (o) rail- 

ways in North America and (i) other railways. 

Such a classification would embrace the following heads : — 

1. Maintenance of way, works, and structures. 

2. Maintenance of equipmenti; 

3. Transportation and traffic expenses. 

(a) Bunning expenses and supplies (locomotives and vehicles). 
(J) Station and other traiBc staff, 
(c) Cost of obtaining traffic, &c. 

4. General charges. 

[In the above list Nos. 3a and 36 together would correspond to the head 
" Transportation Expenses " in the United States classification, and Nos. 2a 
and 3a together would correspond with " Locomotive Power" and " Carriage- 
and Wagon Expenses " in the other classification.] 

The weak part of such a classification is that it is a compromise, and, like 
most compromises, it does not entirely satisfy the requirements of those 
accustomed to workito either of the classifications on which it is based. To 
the manager of an American line, it would seem a retrograde step were the- 
present American classification altered so as to show separately the cost of 
departments which do not form part of the usual organisation of an American 
railway, but which exist in countries which have followed English practice^ 
i.e., the locomotive department (which has control of the engine-drivers, 
firemen, and running shed staff) and the traffic department (which has charge- 
of station staff, guards, &c. 

On the other hand, the railway manager in other countries is accustomed to 
receive information as to the expenditure of each department of the organisa- 
tion of which he has control, and any rearrangement of expenditure heads- 
which decentralises, or appears to decentralise, the expenditure of a parti- 
cular department, must liave much to recommend it before securing his 
adherence. 

So far as lucidity land arrangement go, the main heads of the American 
Expenditure Classification leave little to be desired, and the -writer feels that 
no argument which he could put forward would detract from the superiority 
of that classification over any other that he has had the opportunity of 
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examining. Whether the general adoption of the American Olassificatiou in 
its entirety 'would be practicable at the present time or not is a matter worthy- 
of discussion ; if not, such a compromise as that suggested above appears to 
the writer the only alternative to losing the advantage of being able tO' 
institute comparisons with American systems. 

Only the main heads (or grand divisions) of working expenditure have 
been dealt with above. For small railways it is quite conceivable that no. 
more extended classification of working expenditure would be necessary than 
is comprised by the main heads under discussion, viz. : — 

1. Maintenance of way, works, and structures ; 

2. Maintenance of equipment; 

3. Transportation and traffic expenses ; 

4. General charges. 

For larger systems, however, effective control would not be possible- 
without some subdivision of such main heads. Such further analysis might 
with advantage be based on the actual subdivision of the work performed, 
since this remains practically the same whatever changes in organisation may 
take place. 

In the annexures to this paper • an attempt has been made to indicate for 
each main head of expenditure such sub-heads as appear generally suitable 
for adoption. In a third column, the process of subdivision is carried still 
further so as to cover the requirements of railways idesirous of obtaining 
still more detailed information from their expenditure accounts. The 
classification outlined is composite, based principally on American practice 
with some slight alterations and additions based on South American (Buenos- 
Ayres Great Southern), French, British, and British Colonial practice. 

The proposals cover only the working expenditure of a railway, that is, the- 
total cost of maintaining in good order and condition the capital assets of the 
railway and of carrying on the business of transportation, as distinct from 
the cost of performing other services (described in America as " Outside- 
Operations ") which are often performed by railways but equally often left tO' 
other agencies or put to tender. 

Treatment of Expenditwe on " Indirect " Services. 

In connection with the matter of classification of working expenditure it is- 
necessary specially to mention certain general services more or less directly 
connected with railway working such as the following : 

Stores Department ; 

General Workshops ; 

Electric Light and Power Branch ; 

Sanitation. 

If the total cost of working a railway is to be recorded under certain main 
heads, it is submitted that all expenditure in connection with such subsidiary 
services as those set out above should be taken out separately and distributed 
on some well considered basis over the main expenditure heads themselves, 
having regard to the amount of work done for each. Unless there is 
uniformity in regard to the treatment of such expenditure it is apparent that- 
no effective comparison is possible between one railway and another. 
Absolute uniformity in the expense classifications of these separate accounts 
is not essential at the present time, although desirable. 

Similarly, it is desirable to keep separate records of such expenditure 
as that on 

Fire and other insurance, 

Contributions to pension funds, sick funds, &c., 

** See part 5. 
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and to distribute the charges over tlie main heads of working expenditure if 
ihe total cost under each main head is to be arrived at. 

Other Matters Affecting Working Expenditwe. 

Other matters closely connected with the classification of expenditure arise 
out of the varying methods of providing for or accounting for 

(a) Maintenance, &c., of Staff Quarters, House Property, &c. ; 

(6) Depreciation of Capital Assets ; 

(c) Capital Expenditure and expenditure for Betterments. 

In order to bring the question of the best method of treatment of such 
services under consideration, the following information is afforded as to the 
practice followed by tlie Central South African Railways — practice based 
largely on those obtaining on certain large lines in South America : 

Real estate. — (a) Ajij profit (or loss) on "Eeal Estate Account" is carried 
to net revenue account. All revenue and expenditure in connection 
with quarters or other structures for which the administration receives 
or might receive rent is carried to a separate account called " Real 
Estate." Such structures comprise : 

Quarters let to employees and others for which rent is paid by the 

occupier ; 
Quarters let to employees and others for which rent is paid by the 

department ; 
Buildings occupied by the cartage department ; 
Buildings occupied by the catering department. 

'The revenue includes all rents and receipts for water, sanitary and other 
services. (Where quarters are occupied by employees rent free, 
the amount of the rent is charged to the departments to which the 
employees belong.) The Expenditure includes cost of maintenance, 
water supply, sanitation, rates and taxes, fire insurance, deprecia- 
tion, &c. 

.Depreciation of capital assets. — (6) Provision is made for charging working 
expenditure with amounts for depreciation and crediting such amounts 
to renewals or replacement funds until such time as it becomes 
necessary to renew the different assets. The following example will 
serve to explain the working of the different depreciation funds ; 

A locomotive is purchased at a cost of .£5,000 on the opening of the 
railway, and is placed in traffic on January 1, 1908. Its life is 
estimated at 20 years. Each year (in addition to the cost of all 
repairs) one-twentieth of its original cost is charged to working 
expenses under Locomotive Maintenance (depreciation) and 
credited to " Locomotive Renewals Fund." By December, 31, 
1927, this fund will show a credit balance of twenty times 
f 250 = £6,000. The original locomotive is now worn out, its 
scrap value being say, X300. It is desired to purchase a new 
locomotive in place of the old one, and the following adjustment 
is made in the book : — 

A.n asset worth £5,000 has disappeared, so Capital Account is 
credited with £5,000 aud Renewals Fund debited with that 
amount. 

■On the purchase of a new locomotive, say, for £6,000, Capital Account 
is debited with cost. 

.As regards the scrap value of the old locomotive, it is considered 
desirable for the present to credit Renewals Fund with the 
amount realised (less any cost of breaking up or of sale) ; this 
amounts in fact to an additional contribution for d,epreciation. 



APPENDIX 1. 113 

In case tlie locomotive were scrapped at tlie end of 10 years (i.e., 10 
years before its estimated life expired) working expenditure 
woiild still be charged with depreciation on the engine for the 
remaining 10 years. If, on tbe other hand, it lasted 50 years 
(i.e., 30 years beyond its assumed life), no depreciation would be 
charged on it during the last 30 years. 

All assets of the railway (and of subsidiary departments) which are liable 
to depreciation are treated in the same way, the percentage set aside 
for depreciation being based on the estimated life. All money for 
replacements is provided by transfers from the different ' ' Renewal 
Funds." 

[It will be apparent that uniformity with regard to the matter of 
depreciation must be attained before effective comparisons can be 
made between two or more railway systems. At present, some 
administrations rely upon replacing out of current working expendi- 
ture capital assets which are no longer serviceable, and as a rule, no 
distinction is made in their accounts between ordinary working 
expenditure and expenditure for such replacements. In addition to 
rendering impossible any comparisons with working results of other 
railways which meet such special expenditure from renewals funds, 
such a practice seriously disturbs comparisons on the same railway 
between the working expenditure of a year when little renewal work 
has been undertaken, and a year when much of it has had to be done. 
This it is contended is fair neither to the administration nor to the 
investor who has provided the capital required for railway purposes.] 

Capital expenditure and expenditure for iettertnent. — (c) Expenditure for 
the acquisition of entirely new assets is on the Central South 
African Railways charged to capital account, and also expenditure for 
improvements or additions tending to increase earnings or reduce 
working expenses. Separate records are kept of the capital expendi- 
ture of 

(a) The railway proper. 

(6) Real Estate Department (dwelling-houses, &c.) 

(c) "Workshops* machinery and equipment. 

(a) Cartage Department. 7 (These Departments have separate 

(e) Catering Department, j Capital Accounts of their own.) 

(In the case of the last four items all expenditure for improvements or 
additions is charged to capital account except in oases where the 
amount is trivial when it is charged to working expenses.) 

lu the case of the railway proper, expenditure for improvements and 
additions is charged to : — 

Working expenses... If the amount does not exceed £50. 
Betterment Fund ... If the improvement does not mean the acquisition 

of entirely new assets or increase earnings or 

reduce working expenses, 

[The importance of securing uniformity in regard to the treatment of 
expenditure on improvements is so inseparably bound up with the 
question under consideration that this paper would not be complete 
were attention not drawn to the fact that there is at present consider- , 
able diversity of practice amongst British Colonial railways in regard 
to the matter.] 
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PART 4. 
Conclusions of Keporter. 



Principles op Statistics of Kailways in Operation. 

The majority of the statistics usually prepared on British Colonial railways 
fall under one of two classes : — 

1. Those statements or returns (including approximate returns) which 

are available at a sufficiently early date to serve as an effective aid to 
operating officers and to the supreme executi^'e head of an adminis- 
tration. 

2. Those more permanent records which usually require longer time for 

preparation and are sometimes of loss value for the direction of 

current operative details than for the purpose of bringing under 

scrutiny the general results attained as well as the tendencies and 

influences whioli the figures indicate so as to serve as a guide to 

the administration in matters of general policy and finance. 

The real test of the worth of statistics of either class in their utility. 

Money spent in the prepiaration of statistics which have no value for operating 

purposes or for purposes of guidance in matters of policy, is money wasted. 

In the case of the British Colonial railways, the statistical data taken out 
varies (as is natural) with local conditions and requirements, and the princi- 
ple of utility seems to be everywhere well recognised. 

In the opinion of the reporter, the statistical data of a more permanent 
nature would have much greater value if uniformity were secured in the rail- 
way methods of accounting and if an agi-eement were come to by all railways 
— parties to this congress — with regard to such matters at the method of 
calculating open mileage, train-mileage, vehicle-mileage, ton-mileage, and 
other units used in the preparation of statistics. 

The standardising at any rate of the principal statistical returns and the 
establishment of a recognised standard classification of statistical data, on lines 
approved by this conference, which would be suitable for general adoption, 
would also add considerably to the value of the statistics of individual rail- 
ways, since it would enable any one administration to compare results with 
any other to the advantage of all concerned. 

Uniform Classification of Railway Working Expenses. 

There is no uniformity in the classification of wurking expenditure of rail- 
ways in the British Colonies, although there is a classification common to all 
the railways in British India. 

Generally the classification of such expenditure follows the English model, 
with such additions and modifications as appear necessary to meet local 
conditions, but the differences in accounting methods and in the heads of the 
classification are together so pronounced as to render comparisons between 
one railway and another either misleading or impossible. 

The acceptance of some standard classification of railway working expendi- 
ture and of an agreement as to the treatment of expenditure for 

(a) replacements of capital assets, 

(b) improvements of capital assets, 

(c) capital purposes, 

(d) subsidiary services in connection with railways (such as catering), 
would be of inestimable advantage not only ti i railways in British Colonies 
but to railways throughout the world generally. 
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Annexueb No. 3 (Specimen 1). 



VICTORIA GOVERNMENT RAILWAYS. 

Statement showing tbe total cost (exclusive of Rolling Stock), length, 
highest point, steepest gradient, and average cost per mile of each 
line ; also the cost of Boiling Steele, Workshops, General Offices, 
&c., at June 30, 1907. 



Lines. 



Length of lines 
opened for Traffic. 






Height of 
Rail-level 

above 
low water 

mark. 



Cost, exclusive of 

rolling stock, general 

offices, workshops, 

&c. 



Total. 






Melbourne to Bendigo 
exclusive of works, 
Melbourne to Essen- 
don Junction 

(Here follow other sec- 
tions of lines.) 

Total mileage open for 
traffic at June 30, 
1907 

Works, Melbourne to 
Essendon Junction 

Kailway offices, Spen- 
cer Street 

Sheds and workshops, 
Williamstown 

Sheds and workshops, 
Newport 

General Construction 
account (capital ex- 
penditure common 
to all lines) . 

Kolling stock (broad 
gauge) 

Kolling stock (narrow 
gauge) 

Boiling stock, electric 
street railway- 
Grand total 



.Miles. 



Miles. 



Miles. 



311-26 



3,089-8] 



3,401 -07 



,Ft. 



Ft, 



311"26 



3,407-01 



1,603,846 17 5 

161,332 16 6 

154,054 10 9 

371,294 ]0 9 

372,127 10 11 

i,049,415 18 6 

38,280 10 5 

14,304 8 3 






41,251,976 6 10 
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47,836 
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Annbxueb No. 3 (Specimen 2). 



CENTRAL SOUTH AFRICAN RAILWAYS. 
Statement showing Engines owned at December 31, 1908. 





u 










o 






A 


During 
1908. 


.s 


> 

1 




1 


Condition. 




S 




Si 






d 












Description. 
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1 
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lbs. 


£ 












14-ton Z.A.S.M 


2 




... 


2 




1,715 


1889 


1 


1 






(Here follow similar 
























particulars for all 
























classes of locomo- 
























tives.) 

























(Specimen 3.) 

Statement allowing tonnage of Traffic, grouped according to distance, 
carried over Home Lines, 1908-1907. 

Local traffic. 



Rate. 


Commodity. 


1 to 
10 miles. 


11 to 
25 miles. 


(Similar information 
for— 

26 to 60 miles 
51 „ 100 „ 
101 „ 150 „ 




1908. 


1907. 


1908. 


.1907. 


151 „ 200 „ 

201 „ 300 „ 

&0., &c.). 


First class... 


Wines and spirits 
Tobacco and cigars 
Other first-class .. 
Total first-class 
























(Similar information for other 
classes.) 
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Annbxukb No. 3 (Specimen 4). 

Central South African Railways — continued. 

Statement showing tbe tonnage of principal classes of traffic 
forwarded from the Coast Ports to the competitive zone, 1904 
to 1908. 

Tonnage. 



From. 


Pirst-olass traffic. 




1904. 


1905. 


1906. 


1907. 


1908. 




Cape ports- 
Cape Town and Table 
Bay Docks 

Port Elizabeth and 
Algoa Bay 

Bast London and Buf- 
falo Harbour 


2,402 

12,979 

3,613 


3,166 
15,767 
3,853 


2,123 

14,468 

2,533 


1,646 
13,164 
2,146 


2,019 
13,795 

2,525 


(Similar 
information 
for other 
classes of 
traffic.) 


Total Cape Ports ... 

Durban, Point, andBerea 
Boad 

DelagoaBay 


18,994 

27,931 
5,398 


22,786 

32,140 
5,964 


19,124 

23,262 
5,490 


16,965 

16,3S4 
4,765 


18,339 

U,467 
6,113 




Total 


52,323 


60,890 


47,876 


37,104 


38,921 





Percentage of tonnage. 





Pirst-class traffic. 




















1904. 


1905. 


1906. 


1907. 


1908. 




Cape Ports — 














Cape Town and Table 
Bay Docks 


4-6 


5-2 


4-4 


4-4 


8-2 




Port Elizabeth and 
Algoa Bay 


24-8 


25 •» 


30-2 


35-5 


3S-{ 


(Similar 

information 

for other 


East London and Buf- 
falo Harbour 


6 '9 


6-3 


5-3 


5-8 


6-3 


classes of 
traffic.) 


Total Cape Ports ... 


36-3 


37 '4 


39-9 


45-7 


4T1 




Durban, Point, and Berea 
Boad 


63-4 


62-8 


48 '6 


41-5 


37-2 




DelagoaBay 


10-3 


9-8 


11-5 


12-8 


15-7 




Total 


100 -0 


100-0 


100-0 


100-0 


100-0 
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Annexuke No, 3 (Specimen 5). 

INDIAN RAILWAYS. 
Analysis of Working, half-year ended December 31, 1907. 



Headings. 



Six months 

ended 

December 31, 

1907. 



Correspond- 
ing period 
previous 
year. 



Description of Railway Workep. 



Gauge of railway 

Mean mileage worked 

Number of stations 

Total length of the following 
gradients — 

(a) 1 in 5U and less 

(6) lia51 to linSO 

(c) 1 inftl to 1 inlOO 

(d) 1 in 101 to 1 in 200 

(e) 1 in 201 to 1 in ,300 

Steepest gradient worked 



miles. 

No. 



miles. 



No. II. 
Financial KESULia. 

Percentage of net earnings (in- 
cluding steamboat traffic) on 
capital outlay per cent. 

Percentage of net farniugs on 
paid-up capital — 



No, III. 

Outlay, Earnings and Expenses. 

{Exclusive of Steamboat Service). 

Capital outlay per mile open ... rupees. 

Total earnings per mile open per 
week 

Total working expenses per mile 
per week 

Total earnings per train-mile ... — 

Total working expenses per train- 
mile — 

Net earnings per train-mile ... — 

Cost per 1,000 gross ton-miles 
moved (freight and deadweight) — 

Percentage of total working ex- 
penses upon total earnings ... per cent. 

Percentage of total working ex- 
penses upon total earnings, ex- 
cluding from both sides of the 
account the charges for carriage 
of revenue stores — 

{Inclusive of Steamboat Service.) 
Percentage of total working ex- 
penses on total earnings (for 
details, see Table No. VII) ... — 
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Annexure No. 3 (Specimen 5 — continued). 
Analysis of Working, half-year ended December 31, 1907 — (continued). 



Headings. 



Six months 

ended 

December 31, 

1907. 



Correspond- 
ing period 
previous 
year. 



iVo, IV. 
Division of Expenditure between Coach- 
ing AND Goods Traefic. 

Total working expenses for both 
coaching and goods traffic, ex- 
cluding steamboat expenses, and 
after deducting telegraph and 
sundry receipts and leaving only 
the balance of paj'raents to other 
lines for mileage, &c. rupees. 

Proportions, dividing expenditure 
in ratio of gross ton-mileage {freight 
and dead load). 

Coaching — 

Goods — 



No. V. 

Coaching Traffic. 

Gross Receipts and Mileage. 

Receipts from coaching traffic ... rupees. 

Coaching train-miles run No. 

Average coaching receipts per 

train-mile rupees. 

Cnits and Unit-mileage. 

Number of units carried one mile — 

First class unit-miles, 

Second class — 

Third, or intermediate class ... — 

Fourth, or lowest class — 

Total passenger unit-mileage ... — 

Other coaching traffic ton-miles. 

Average sum received for carrying 
a unit one mile — 

First class pies. 

Second class — 

Third, or intermediate class ... — 

Fourth, or lowest class — 

Average for all classes — 

Other coaching traffic per ton- 
mile — 

Average number of units in a train — 

First class No. 

Second class — 

Third, or intermediate class ... — 

Fourth, or lowest class — 

Total passenger units — 

Other coaching traffic tons. 
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Annesure No. 3 (Specimen 5) — continued. 
Analysis of Working, half-year ended December 31, 1907 — {continued). 



Headings. 



Six months 

ended 

December 31, 

19U7. 



Correspond- 
ing period 
previous 
year. 



Vehicles and Vehiole-mileage. 

Number of coaching vehicles hauled 
one mile — vehicle- 
First class miles. 

Second class — 

Third, or intermediate class ... — 

FoLirtij, or lowest class — 

Other vehicles — 

Brake vans — 

Total — 

Average number of vehicles in a 
coaching train : — 

1st class No. 

2nd class — 

3rd or intermediate class ... — 

4th or lowest class ^- 

Other vehicles — 

Brake vans — 

Total — 

Average earnings per coaching ve- 
hicle per mile : — 

1st class pies. 

2nd class — 

3rd or intermediate class ... — 

4th or lowest class — 

Other vehicles — 

Carrying capacity hauled one mile 
(excluding brakes) :— 

1st class seats. 

2nd class — 

3rd or intermediate class ... — 

4th or lowest class — 

Other vehicles tons. 

Percentage of freight on capacity 
hauled : — 

1st class per cent. 

2nd class 

3rd or intermediate class ... — 

4th or lowest class — 

Other vehicles ... — 

Worlcing of train and ton-mileage. 

Gross ton-mileage of all coaching 
trains : — 

Freight ton-miles. 

Deadweight — 

Total — 

Average weight of a coaching train :— 

Freight — 

Deadweight — 

Total — 



Note.— The passenger unit mileage is based on the shortest route, and the train 
and vehicle-mileage on the actual route, 
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Annexure No. 3 (Specimen 5) — continued. 
Analysis of Working, half-year ended December 31, 1907 — (continued). 



» S ' 

DO £> 

bos I 



Headings. 



Six montlis 

ended 
December 31 , 

1907. 



Correspond- 
ing period 
previous 
year. 



Cost of working and pi'ofits. 

Average cost of hauling a coaching 

train, one mile rupees. 

Average cost of hauling a coaching 

vehicle with its load one mile ... pies. 
Average cost of hauling a coaching 
unit one mile : — 

Per passenger unit pies. 

Other traffic per ton — 

Average profit on working a coach- 
ing train one mile rupees. 

Average profit on working a coach- 
ing vehicle one mile : — 

1st class pies, 

2nd class — 

3rd or intermediate class ... — 

4th or lowest class — 

Other vehicles — 

Average profit on working a coach- 
ing unit one mile : — 

Per passenger unit pies. 

Other traffic per ti)n — 

No. VI. 

Goods Traffic. 

Gi'oss receipts and train-mileage. 

Receipts from goods traffic rupees. 

Goods train-miles run No. 

Average goods receipts per train- 
mile ... ... ... rupees. 

Units and unit-mileage. 

Tons of goods carried one mile ... ton-miles. 
Average sum received for carrying 

a ton one mile pies. 

Average number of tons in a train tons. 

Vehicles and vehicle-mileage. 

Number of goods vehicles hauled 
one mile :— vehicle- 
Loaded miles. 

Empty — 

Brake-vans — 

Total _ 

Average number of vehicles on a 
goods train . — 

Freight vehicles No. 

Brake-vans... — 

Total _ 



Note.— The ton-mileage is based on the shortest route, and the train and vehicle- 
mileage on the actual route. 
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Annexure No. 3 (Specimen 5) — continued. 
Analysis ofWorking, half-year ended December 31, 1907 — (eontbwed). 



W2 
103 
104 
105 
106 



107 
108 
109 

110 
111 
112 



113 
114 
115 
115a 

116 
117 
118 



Headings. 



Six months 

ended 

December 31, 

1907. 



Correspond- 
ing period 
previous 
year. 



{Vehicles and vehicle-mileage (continued). 

Average earnings per goods vehicle 
per mile (excluding brakes) ... pies. 

Carrying capacity hauled one mile 
(excluding brakes) tons. 

Percentage of freight on capacity 
hauled per cent. 

Average load of a goods vehicle (in- 
cluding both loaded and empty) tons. 

Average load of a loaded goods ve- 
hicle — 

IVeight of train and ton-mileage. 

Gross ton - mileage of all goods 
trains : — 

Freight tons. 

Deadweight — 

Total — 

Average weight of goods trains ;— 

.Freight tons. 

Deadweight ... ... — 

Total ... — 



Cost of working and Profit. 

Average cost of hauling a goods 
train one mile 

Average cost of hauling a goods 
vehicle with its load one mile ... 

Average cost of hauling a goods unit 
(viz., one ton) one mile 

Average cost of hauling agoodsunit 
one mile, including interest on 
capital expenditure on open line 
at the rate of 5 per cent, per 
annum 

Average profit on working a goods 
train one mile 

Average profit on working a goods 
vehicle with its load one mile ... 

Average profit on working goods 
unit (viz., one ton) one mile 



rupees, 
pies. 



rupees, 
pies. 
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Annbxceb No. 3 (Specimen 6). 
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Annexubb No. 3 (Specimen 7). 
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Annbxure No. 3 (Specimen 8). 
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Annexukb No. 3 (Specimen 9). 
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3 (SpBCIMEi<l 10). 
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APPENDIX I. 



Annexuke No. 5. 
Draft Scheme for Uniform Classification of Working Expenses. 



Main heads (for small 
railway systems) . 



Heads for larger rail- 
ways. 



Heads for largest systems. 



1.— Maintenance of way, 
works and structures. 

1, Superintendence. 



2. Permanent way : 
Maintenance, 



3. Track structures : 
Maintenance. 



4. Euildings and 

grounds : Mainten- 
ance. 



5. Miscellaneous 
penses. 



1 . — Maintenance of way, 
works and structures. 

1. Superintendence. 



2. Permanent way : 
Maintenance. 

a. Salaries and wages. 

b. Materials and other 

expenses. 



3. Track structures : 
Maintenance. 

a. Salaries and wages. 

b. Materials and other ! 

expenses. 



4. Buildings and 

grounds : Mainten- 
ance. 

a. Salaries and wages. 

b. Materials and other 

expenses. 

5. Miscellaneous ex- 

penses, 



I.— Maintenance of way, works, 
and structures. 

1. Superintendence. 

«. Engineers and other profes- 
sional staff : salaries and 
wages. 

h. Office staff : salaries and 
wages 

t. Other staff : salaries and 
wages. 

d. Office and miscellaneoua 
expenditure. 

2. Permanent way : mainten- 

ance. 

a. Salaries and wages. 

b. Materials : 

1. Ballast. 

2. Sleepers. 

3. Kails. 

4. Other track materials, 
t;. Other expenses. 

3. Track structures : Mainten- 



a. Tunnels. 

b. Bridges. 

c. Crossings, fences, t attle 

guards and signs. 

d. Signals and interlocking 

plant. 

e. Telegraphs and telephones. 
/. Electric power and trans- 
mission. 

g. Water supply. 

(Further subdivisions may be 
eilected under ** Wages" and 
•' Material " if necessary.) 

4. Buildings and grounds : Main- 

tenance. 

a. Stationsand station grounds, 

b. Other buildings (excluding 

dwelling houses, work- 
shops, and stores buildings. 

5. Miscellaneous expenses. 

a. Insurance. 

6. Injuries to persons. 

c. Stores expenses. 

d. Other expenses. 
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Annexure No. ^—continued. 
Draft Scheme for Uniform Classification of Working Expenses — contd. 



Main lieacJa (for small 
railway systems). 



Heads for larger rail- 
ways. 



Heads for largest systems. 



I. — Maintenance of way 
and structures. — conta. 

6. Depreciation fund 
contributions. 



I. — Maintenance of way 
and structures. — contd. 

6. Depreciation fund 
contributions. 

a. Permanent way. 

b. Track structures. 

c. Buildings. 



I.— Maintenance of way, works, 
and structures. — contd. 

6. Depreciation fund contribu- 
tions. 

a. Permanent way :— 

1. Rails. 

2. Sleepers. 

3. Other material. 

6, Track structures : — 

1. Bridges. 

2. Signals. 

2. Telegraphs and tele- 
phones. 

t. Buildings : — 

1. Sbations. 

2. Other buildings (exclud- 

ing dwelling houses, 
workshops and stores 
buildings). 



-Maintenance 
Equipment. 

i.. Maintenance. 



of 



II.— Maintenance of 
Equipment, 

It. Locomotives : — 

1. Maintenance. 

2. Depreciation. 



II. — Maintenance of Equip- 
ment. 



((. Locomotives : 
ance : — 



Mainteii- 



b. Depreciation. 



6. Passenger stock ;— 

1. Maintenance. 

2. Depreciation. 



1. Wages. 

2. Material. 

3. Indirect expenses, viz, r 

Superintend ence . 

"Wages. 

Material. 

Use of machinery and 

power. 
Other expenses. *""' 

4. Depreciation fund.icon- 

tributions. 

b. Passenger stock : Mainten- 
ance : — 



1. 

2. Material. 

3. Indirect expenses, viz. : — 

Superintendence. 

Wages. 

Material, 

Use of machinery and 

power. 
Other expenses. 

4. Depreciation fund con- 

tributions. 
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Annexure No. 5 — continued. 

Draft Scheme for Uniform Claasiflcation of Working Expenses ^contd. 



Main heads (for small 
railway systems). 



Heads for larger 
railways. 



Heads for largest systems. 



II. — Maintenance of 
equipment (continued). 



II. — Maintenance of 
equipment {continued). 

c. Goods: — 

1. Maintenance. 

2. Depreciation. 



HI. — Transportation 
and Traffic Expenses. 



II. — Maintenance of equipment 
{continued). 

t,. Goods stock : mainten- 
ance. 

1. Wages. 

2. Material. 

3. Indirect expenses, viz. : — 

Superintendence. 

Wages. 

Material. 

Use of machineri' and 

power. 
Other expenses. 

4. Depreciation fund con- 

tiibutions. 



III. — Transportation III.— Transportation and traffic 
and Traffic Expenses. expenses. 

u.. Running expenses ' ct. Running expenses and sup- 
and supplies. j plies ; — 

I 1. Superintendence. 

2. Drivers (wages). 

3. Firemen (wages). 

4. Guards and conductors 
(wages). 

5. Running shed staff 
(wages). 

6. Other Staff. 

7. Fuel :— 
Labour. 
Coal and wood. 
Plant: maintenance. 
Other expenses. 

8. Water :— 
Labour. 

Water purchased. 
Plant: maintenance. 
Other expenses. 

9. Lubricants. 

10. Running stores and sup- 
plies. 

11. Coaches : — 
Lighting. 
Cleaning. 

12. Wagons :— 
Cleaning and disinfect- 
ing. 

Tarpaulins : mainten- 
ance. 

13. Other expenses. 
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Annexure No; 5 — continued. 
Draft Scheme for Uniform Classification of Working Expenses — contd. 



Main heads (for small 
railway systems). 


Heads for larger 
railways. 


Heads for largest systems. 




III.— Transportation and 


III.— Transportation and traffic 




traffic expenses {con- 


expenses (continued). 




tinued). 






h. Station and other 


b. Traffic expenses (stations, 




traffic expenses. 


&c.) :— 

1. Superintendence. 

2. Stationmasters and clerks 

(salaries and wages). 

3. Porters (wages). 

4. Signalmen and gatekeep- 

ers (wages). 

5. Checkers (wages). 

6. Shunters (wages). 

7. Other staff (wages). 

8. Uniforms. 

9. Travelling expenses. 

10. Stationery and printing. 

11. Lighting and heating. 

12. Water. 

13. Stores and equipment. 

14. Other expenses. 




t. Advertising and 


(c) Advertising and canvassing: 




canvassing. 


1. Salaries and wages. 

2. Commissions. 

3. Advertising. 

4. Other expenses. 




d. Compensation. 


id) Compensation; — 

1. Personal. 

2. Goods and live stock. 

3. Damage to property. 


IV.— General charges. 


IV.— General charges. 


IV.— General charges. 




u. General manage- 


w. General management :— 




ment. 


1 . Salaries and wages. 

2. Office and travelling ex- 

penses. 




b. Accounting. 


b. Accounting:— 

1. Salaries and wages. 

2. Office and travelling ex- 

penses. 




t;. Revision of rates 


c. Revision of rates and tariffs ; 




and tariffs. 


1. Salaries and wages. 

2. Office and travelling ex- 

penses. 




d. Legal expenses. 


d. Legal expenses. 




e. Other expenses, 


<i. Other expenses. 
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1^2 APPENDIX I. 

Annexure No. 5 — continued. 

Classification of Indirect (Suspense) Expenditure. 

In the above classification of working expenditure, it has been assumed that 
separate records are kept of expenditure on such services as the following, and 
charged out on some well-considered basis to the different departments or accounts 
which have benefited by such indirect expenditure:^ 

Stores expenses ; 

Electric light and power ; 

"Workshops expenses ; 

Labour recruiting charges ; 

Sick fund and superannuation fund contributions ; 

Insurance premiums and expenses. 

Although uniformity In the expense classifications of these separate accounts Is 
not essential at the present time, some particulars are giv^en below (based on the 
practice of the Central South African railways) both as to the heads of expenditure 
and the basis of distribution, as the adoption of different methods by different 
administrations afifects to some extent the cost of the other services shown in the 
preceding classification of working expenditure proper. 



Stores Expenses. 



Heads of expenditure. 



Basis of distribution. 



Superintendence : — 

Salaries and wages 

Office and travelling expenses... 

Other expenditure :^ 

Salaries and wages 

Offices 

Travelling allowances 

Sanitary charges 

Maintenance of stores buildings 
Miscellaneous expenditure 



A percentage is added to the value 
of stores issued to cover the 
stores department expenditure. 



Electeic Light and Power. 



Heads of expenditure. 



Basis of distribution. 



Superintendence : 

Salaries and wages 

Office and travelling expenses... 

Wages, other than superintendence 

Materials 

Maintenance of buildings 

Miscellaneous expenses 

Purchase of power and light 
Depreciation of plant 



Charged out to all departments 
using electric power and light 
according to consumption. (Cost 
of train and station lighting 
charged to traffic department.) 
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Annexure No. 5 — continued. 
Classification of Indirect (Suspense) Expenditure — coiitinued. 
Sick and Superannuation Funds (Oontkibutions to). 



Heads of expenditure. 



Basis of distribution. 



1. Contributions by administration to sick fund 

2. Contributions by administration to pension 

fund 

3. Contributions by administration to sick fund 

to cover medical examination of applicants 
for employment 

4. Contributions by administration to sick fund 

for medical attendance on coloured 
labourers 



1, 2 and 3. Charged out to depart- 
ments in which employees are 
serving. 

'4. Charged to coloured labour ac- 
count (see above). 



Insurance. 



Heads of expenditure. 



Basis of distribution. 



1 . Fire insurance ; 

Premiums paid to companies 

,, ., to administration's fire fund 
Fire brigade pay and expenses 



5. 3Iarine insurance : 

Premium paid to companies 

,t ,, to administration's fund 



3. Woi'knien's cojnpensation insurance •. 

Premiums paid to administration's fund 



1. Charged out to departments for 

which insurance is effected, but 
insurance of all buildings occu- 
pied by traffic department or in 
connection with running of 
trains is borne by maintenance 
department; insurance of cart- 
age, catering quarters, and 
other buildings for which rent is 
charged is a debit to real estate 
account. Insurance of loco, 
workshops is a charge to work- 
shops account, and of stores 
buildings to stores expenses. 
Insurance of conterits in all 
cases is debited to the depart- 
ment in whose charge such 
contents are. 

2. Charged to stores department 

and added to cost price of stores. 

3. Charged to departments em- 

ploymg the workmen as a per- 
centage on the wages paid. 
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Annexure No. 5 — continued. 

Classification of Indirect (Suspense) Expenditure— continueei. 
WoEKSHOPS Expenses. — Locomotive Department. 



Pleads of Expenditure. 



Basis of distribution. 



Direct expenses {^age=. 



Material 
f Workshops expenses : 



I 
Indirect expenses ^ 



(a) Superintendence 

iP) Wages 

(c) Material 

{(l) Use of machinery 
(e) Other expenses 



The expenditure of the loco- 
motive workshops is of two 
classes ; — 

1. Wages of men actually emploj-^ed 

on speciiic jobs and material 
used for such jobs (direct 
expenditure). 

2. General expenses which cannot 

he assigned to particular 
jobs, such as general super- 
intendence, consumable 
stores, workshops' stores- 
expenses, power, light, &c.^ 
(indirect expenditure). 

These two classes are dealt with 
in the following manner :~ 

Direct expenditure is charged out to 
the actual work. 

Indirect expenditure -. A separate- 
record is kept for each shop 
of all indirect expenditure, 
except item (tO. and it is 
charged out by a percentage 
addition to the labour 
charges of any work passing 
through that particular shop^ 
Item (d) : Use of machinery 
represents the expenditure 
for maintaining the ma- 
chinery and for motive- 
power for driving it, also- 
charges for depreciation. 



Coloured Labour (Recruiting and other Charges). 



Heads of expenditure. 



Sasis of distribution. 



iSuperintendence -. 

Salaries and wages 

Office and travelling expenses 

liecruiting expenses : 

Recruiting fees , 

Clothing, &c., for recruits (value recovered 

from wages) 

Railway fares 

Compound expenses : 

Salaries and wages 

Provisions 

Medical attendance 
Heating, lighting and 
buildings, &c 

Miscellaneous expenses 



maintenance of 



llecruitirtg expenses charged out to 
all departments in proportion 
to number of natives supplied. 

Compound expenses charged lo de- 
partments in proportion to 
number of natives maintained 
in compounds. 

Superintendence and miscellaneous^ 
expenses charged out to depart- 
ments as a percentage on re- 
cruiting and compound ex- 
penses. 
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RAILWAY COMPANIES (ACCOUNTS AND EETURNS) 
ACT, 1911. 



Be it enacted by the King's most Excellent Majesty, by and with the 
advice and consent of the Lords Spiritual and Temporal, and Commons, in 
this present Parliament assembled, and by the authority of the same as 
follows : — 

1 1 earl^ accounts and returns in form in First Schedule to ie furnlslied 
to Board of Trade. — (1) Every railway company shall annually prepareaocounts 
and returns in accordance with the form set out in the First Schedule to this 
Act, and shall submit their accounts to their auditors in that form. 

("2) The accounts and returns shall be signed by the officer of the company 
responsible for the correctness of the accounts or returns, or any part thereof, 
and, in the case of an incorporated railway company, by the chairman or 
dejjuty chairman of the directors of the company, and shall be made up for 
the year ending the thirty-first day of December, or such other day as the 
Board of Trade may fix in the case of any company or class of companies to 
meet the special circumstances of that company or class of companies. 

(3) Every railway company shall forward six copies of the accounts and 
returns to the Board of Trade not later than sixty days after the expiration 
of the j^earfor which the accounts and returns are made up, and, in the case 
of an incorporated railway company, shall forward a copy of the accounts and 
returns to any shareholder or debenture holder of the Company who applies 
for a copy. 

(4) If any railway company fails to prepare or forward, in accordance with 
this section, such accounts and returns as are thereby required, the company 
shall be liable on summai-y conviction to a fine not exceeding five pounds for 
every day during which the default continues. 

(5) If any account or return prepared and forwarded under this section is 
false in any particular to the knowledge of any person who signs the account 
or return or any part thereof, that jserson shall be liable on conviction on 
indictment to imprisonment with or without hard labour for a term not 
exceeding one year, or to a fine not exceeding one hundred pounds, and on 
summary conviction to a fine not exceeding fifty pounds. 

2. Filing of certain accounts by Registrar of Companies. — (1) A copy of 
the accounts numbered 1 (a), 1 (6), 1 (c), 3, and 18 in Part I of the First 
Schedule to this Act, as forwarded to the Board of Trade in pursuance of this 
Act, shall be filed by the Registrar of Companies in England, and, if any 
jiart of the railway of a company is situated in Scotland or Ireland, also by 
the Registrar of Companies in Scotland or Ireland, as the case may be, and 
for that purpose the Board of Trade shall, on receiving copies of accounts 
and returns under this Act from a railway company furnish one of those 
copies to any Registrar by whom accounts are to be filed under this section. 
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(2) Any person may inspect the acconnts filed by any Efgistrar of Com- 
panies in pursuance of this section on paying a fee of one shilling for each 
inspection as regards each railway company, and any person may require a 
copy or extract of any of those accounts to be certified by or on behalf of tlio 
Eegistrav on paying for tlio copy or extract such fee as the Board of Trade 
may appoint not exceeding sixpence for each folio of a certified copy or 
extract, or iu Scotland for each sheet of t«-o hundred words. 

{3} The provisions of the Railway Companies Securities Act, 1866, requiring 
lialf-yearly accounts in connexion with loan capital shall cease to have effect, 
and iu section fourteen of that Act (which relates to the declaration to be made 
on mortgage deeds and debenture stock certificates) " the ofiicer responsible 
for the correctness of the declaration" shall be substituted for " the company's 
registered officer." 

3. Alteratnm of First Schedule b;/ Board of Trade.— (V) The Board of 
Trade may by order, made under this section, alter or add to the First 
Schedule to this Act in such manner as they think fit ; and, on any such 
alteration or addition being made, this Act shall be construed as if tliose 
alterations or additions were made in the First Schedule thereto. 

(2) When the Board propose to make any such alteration or addition, they 
shall publish in the London, Edinburgh, and Dublin Gazettes, notice of the 
proposal and of the place where copies of the proposed alterations or additions 
may be obtained, and of the time, not being less than one month, within which 
any objection or suggestion made with respect to the alterations or additions 
by or on behalf of persons affected must be lodged with the Board, and sliall 
take such other steps as they think best adapted for giving information with 
respect to those matters to persons affected. 

(3) The Board of Trade shall consider any objection or suggestion made by 
or on behalf of persons appearing to tliem to be affected, which is lodged 
within the required time, and give to any person lodging any such objection 
or suggestion an opportunity of communicating with the Board on the matter. ' 

(4) Not less than one mouth and not more than three months after the 
expiration of the time within ivhich objections must be lodged, notice may be 
given to the Board of Trade, by or on behalf of railway companies whose 
aggregate capital is not less than one third of the total aggregate capital of all 
railway companies in the United Kingdom, that the companies are not 
satisfied with the mode in which any objection lodged by a railway company 
has been dealtiwith, and iu that case, unless the notice is withdrawn, the 
order of the Board shall be provisional only, and shall not take effect unless 
it is confirmed by Parliament. 

(6) The Board of Trade may submit to Parliament a Bill for confirming 
any order made by them which requires to be so confirmed, and if, while any 
such Bill is pending in either House of Parliament, a petition is presented 
against any order comprised therein, the Bill, so far as it relates to the order, 
shall be referred to a Select Committee, or, if the two houses of Parliament 
think fit so to order, to a joint committee of those Houses, and the petitioner 
sliall be allowed to appear and oppose as in the case of Private Bills. 

(6) The Board of Trade shall (in addition to the powers given to them 
under the foregoing provisions of this section) have power on the application 
of any companj', to make as respects that company any special variation in 
the form of the accounts and returns set out in the First Schedule to this Act 
which appears to the Board to be required for the purpose of adapting the 
form to tlie particular circumstances of that company 

4. Removal of obligation to prepare half-yearly accounts. — (1) A railway 
comiiany shall not be under any obligation to prepare or to submit to their 
sliareholders or auditors, statements of accounts or balance sheets, or to hold 
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ordinary general meetings more than once a year, and anything which under 
any special Act is authorised or required to be done at a general meeting of a 
vaihray company to be held at any specified time may be done at the annual 
general meeting of the company at whatever time held : 

Provided that nothing in this provision shall relieve a railway company of 
any obligation to prepare half-yearly accounts in cases where those accounts 
are required in connexion with any guarantee of dividend under any sucli 
s,tatutory provisions. 

(2) The directors of au incorporated railway company may, if it appears to 
them that the profits of the company are sufficient, declare and pay an interim 
dividend for the first half of any year, notwithstanding that the accounts ai"e 
not audited for the half-year, and that a statement of accounts and balance 
sheet for the half-year is not submitted to the shareholders, and may close 
their register and books of transfer before the date on which the interim 
dividend is declared in the same manner and for the same time and subject to 
the same j)rovisions as they may close their register or books before the date 
on which their ordinary dividend is declared or before the date of their 
ordinary meeting. 

(3) Any statutory provisions affecting the railway company shall be read 
with the modifications necessary to bring them into conformity with this 
section 

5. Saving for power to call for returns under 3i and 35 Vict. c. 78 and 51 
und 52 Vict. c. 25. — Nothing in this Act shall affect or limit any obli- 
gations imposed upon a railway company or any powers or rights 
conferred upon the Board of Trade by section nine of the Regulation of 
Railways Act, 1871, as amended by section thirty-two of the Railway and 
Canal Traffic Act, 1888, but the returns required of a railway company by 
those sections shall only be made at the instance of the Board of Trade and at 
such times as the Board of Trade may direct. 

6. Definitions and supplemental. — (1) In this Act — ■ 

the expression •* railway company" means any company or person 
working a railway under lease or otherwise, and the expi-ession 
" railway" means a railway authorised by special Act ; 

the expression "special Act" includes any certificate or order having 
the force of an Act, and the expression "statutory provisions" 
includes the provisions of any such certificate or order ; 

the expression " Registrar of Companies " means the officer performing 
the duty of the registration of companies under the Companies 
(Consolidation) Act, 1908, in England, Scotland, or Ireland, as the 
case may be ; 

the expression " shareholder" means the holder of any share or part of 
any stock or other capital of a railway company which is not raised 
by means of borrowing or has not the character of borrowed money, 
and the expression "debenture iholder" means the holder of any 
debenture or part of any debenture stock or other capital of a rail- 
way company which is raised by means of borrowing or has the 
character of borrowed money. 

(2) "Where any light railway company or other railway company are 
•exempted by virtue of any special Act from the operation of sections nine 
and ten of the Regulation of Railways Act, 1871, as respects their railway or 
any part of their railway, that company shall, so far as regards that railway 
■or part of the railway, be exempt from the obligation to prepare, submit, and 
forward accounts and returns under this Act ; and the Board of Trade may 
exempt any company or authority from that obligation if they are satisfied 
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that the business of a railway company is merely subsidiary to theiimain 
business carried on by the company or authority, and that the company or 
authority are under an obligation to prepare their accounts in a form 
prescribed by the Board of Ti'ade or to present them to Parliament. 

(3) Where a railway is being managed or worked by a joint committee or 
other body representing two or more railway companies and the receipts and 
expenditure of that railway are separately treated under Abstract J. in the 
accounts and returns prepared and forwarded by the several companies whom 
the committee or body represents, the committee or body shall, forj the 
purpose of the provisions of this Act with respect to accounts and returns, 
be deemed to be a separate railway company. 

7. Repeal, short title, and commencement. — (1) The i Acts specified in the 
Second Schedule to this Act are hereby repealed to the extent mentioned in 
the third column of that schedule. 

(2) Tliis Act may be cited as the Railway Companies (Accounts and 
Returns) Act, 1911, and shall come into operation on the first day of January 
nineteen hundred and thirteen. 
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SCHEDULES. 



FIKST SCHEDULE. 

Table of Contents. — Pakt I. 

Financial Accounts. 

No. 1 (a). JSTominal Capital authorised, and created by tlie Company. 

No. 1 (i). Nominal Capital authorised, and created by the Company jointly 

with some other Company. 
No. 1 (c). Nominal Capital authorised, and created by some other Company 

on which the Company either jointly or separately guarantees 

fixed dividends. 
No. 2. Share Capital and Stock created, as per Statement No. 1 (a), 

showing the proportion issued. 
No. 3. Capital raised by Loans and Debenture Stock. 

No. 4. Eeceipts and Expenditure on Capital Account. 

No. 4 (a) Subscriptions to other Companies. 
No. 5. Details of Capital Expenditure for year ending 

No. 6. Estimate of further Expenditure on Capital Account. 

No. 7, Capital Powers and other Assets available to meet further 

expenditure on Capital Account. 
No. 8. Eevenue Eeceipts and Expenditure of the whole Undertaking. 

No. 9. Proposed Appropriation of Net Income. 

No. 9 (a). Statement of Interim Dividends paid. 
No. 10. Eeceipts and Expenditure in respect of Eailway working. 

Abstkact a. — Maintenance and Eenewal of Ways and Works. 
Abstkact B. — Maintenance and Eenewal of Eolling Stock — 

(1) Locomotives. 

(2) Carriages. 

(3) Wagons. 

Abstkact C. — Locomotive Eunning Expenses, 

Abstract D. — Traffic Expenses. 

Abstract E. — General Charges. 

Abstract F. — Expenses of Collection and Delivery of Parcels 

and Goods. 
Abstract G. — Eunning Powers. Eeceipts arid Payments in 

respect of Eunning Power Expenses. 
Abstract H. — Mileage, Demurrage, .and Wagon Hire. 
Abstract J. — Jointly owned and jointly leased Lines. 
Eeceipts and Expenditure. 
No. 11. Eeceipts and Expenditure in respect of Omnibuses and other 

Passenger Vehicles not running on the Eailway. 
Ho. 12. Eeceipts and Expenditure in respect of Steamboats. 

No. 13. Eeceipts and Expenditure in respect of Canals. 

No. 14. Eeceipts and Expenditure in respect of Docks, Harbours, and 

Wharves. 
No. 15. Eeceipts and Expenditure in respect of Hotels, and of Eefresh- 

ments Eooms and Cars where catering is carried on by the 
Company. 
No. 16. Eeceipts and Expenditure in respect of other Separate Busi- 

nesses carried on by the Company. 
No. 17. Electric Power and Light Account. 

No. 18. General Balance Slieet. 
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Part II. 



Statistical Betuens. 

I. Mileage of Lines — 

(A) — Mileage of Linos open for Traffic. 

(B) — Mileage of Lines authorised but not open to Traffic. 

(0) — Mileage of Lines run over by the Company's Engines. 

II. Boiling Stock— 

(A) — Steam Locomotives and Tenders. 

(BV- Bail Motor Vehicles. 

(G) — Trains worked by Electric Power. 

(D) — Coaching Vehicles (other than Electric). 

(E) — Merchandise and Mineral Vehicles. 

(P) — Railway Service Vehicles, and Horses for Shunting. 

III. Horses and Eoad Vehicles employed in the Collection and 

Delivery of Parcels, Goods, and Passengers. 

IV. Steamboats. 
V. Canals. 

VI. Docks, Harbours, and Wharves, 

VII. Hotels. 

VIII. Land, Property, &c., not forming part of the Bailway or Stations, 

IX. Other Industries (if any). 

X. Maintenance and Eenewal of Ways and Works (Abstract A). 

XI. Maintenance and Benewal of Boiling Stock (Abstract B). 

XII. Engine-Mileage. 

XIII. Passenger Traffic and Eeceipts. 

XIV. Goods Traffic and Eeceipts. 

XV(A). Tonnage of the Principal Classes of Minerals and Merchandise 

carried by Goods Trains. 
XV(B). Number of Live Stock carried by Goods Trains. 

XVI. Summary of Financial Eesults secured in comparison with those 
for past Tears. 
Certificates of the Be sponsible Officers as to the Upikeep of the 

whole of the Companies' Property. 
Auditors' Certificate. 
Index, 
Map. 



APPENDIX II. 



141 



FORM OF ACCOUNTS AND STATISTICAL RETURNS. 
Paet I. — Financial Accounts. 

{Nos. I to 7, Capital Accounts.) 
No 1. (A). — NOMIXAL Capital Authobised, and Cheated by the Compasv. 




Note. — Where a Special Act has been consolidated in' a later Act, a reference to- 
the consolidating Act is sufficient. 



No. 1 (b).— NoMiWAL Capitai, Authorised, and Creatkd by the 
Jointly with Some (5ther Company. 


Company 




Capital 
authorised. 


Capital created. 


Balance. 


Special Acte. 


a o 




o 


-a 

la O 

03 


1- t- 

i 


"a 
o 
H 


CO 


to 


o 




£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 
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Wo. 1 (c).— Nominal Capital Authorised, and Created by Some Other 
Company on which the Company either Jointly or Separately 
Guarantees Fixed Dividends. 





Capital 
authorised. 


Capital created. 


Balance. 


Special Acts. 


PI . 
go 




la 

1 


13 
03 


° 3 M 

9 S o 


Total. 

Shares and 
Stock. 




1 


tNoTE.— It should be 
stated in each case 
whether the dividend 
is guaranteed jointly 
with some other com- 
pany or companies 
<the names of which 
should be given) or 
separately.] 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 



No. 2.— Share Capital and Stock Created, as per Statement No. 1 (a), 

SHOWING THE PROPORTION ISSUED. 



Description. 


Amount created. 
Amount issued. 


i* 
si 

■3.2 

g L. cd 
o o o 


6 

A 
|i 

il 

§■3 
< 


Amount which does 
not rank for dividend 
until a future date. 


a 


Amount uncalled. 
Amount unissued. 


I Each class of shares 
and stock to be stated 
in order of date of 
•creation, with the 
preferential or fixed 
dividends, if any, to 
which it is entitled, 
and any other con- 
ditions attached to it.] 


£ 


£ 


£ 


£ 


£ £ 


£ 


£ 


Total 








i 







Note.— A column to be provided where necessary between "Amount created" 
and "Amount issued" to show "Additional Stock issued to provide authorised 
money." 
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No. 3.— Capital Raised by Loans and Debenture Stock. 





Raised by Loans. 


Eaised by issue of Debenture 
Stocks. 


g 




1 

u 


4^ 

s 

o 

SS 

ft 


1 


< 


i 

J 
o 

EH 


1 
m 

CM 
O 

1 
< 


la 

IS 

li 

all 


Existing amount 
of Stock. 


s 
is 

1" 




i 

u 


1 

u 

ft 


i 
s 

I 

43 


a> . 
H o 

II 


Existing at 


^ 


£ 


£ 


£ 


^ 


£ 


£, 


& 


£. 


£ 


£ 


£ 


Existing at 


























Increase 


























Decrease 


























Total amount authorised to be raised by Loans and Debenture Stocks in 
respect of Capital created as per Statement No. 1 (a)... 




Less — Amount created but not yet available 


£ 




Reduction of borrowing power in respect of interest paid 
out of capital ... 






Capitalised value of rent charges, annuities or feu duties, 
in accordance with Section 5 of the Lands Clauses Con- 
-solidation Acts Amendment Act, 1860 






Other deductions, if any ... 






Total deductions 






Total amount raised by Loans and Debenture Stock as above 




Balanc 


ebe 


ng a 


vaila 


blel 


3orro-w 


ingpo 


[vers a 
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No. 4. — RnCKiPig akd Expenditure on Capital Account. 



Dr. 














Cr. 


To Expenditure. 


1 

a 1 
K 1 

u 


n3 




By Receipts. 


.1 

£ 
1° 

O 

1 


o P 
-5| 


Q 

EH 


Lines open for traffic ... 


£ 


£ 


£ 




£ 


£ 


£ 


Lines not open for 
traiBc : 
















New lines 

Widening of exist- 
ing lines 








Shares and Stocks 
(No. 2) 








Lines leased 








Loans<No. 3) 








Lines, jointly owned ... 
Lines, jointly leased ... 








Debenture Stock 
(No. 3) 








Boiling stock 
















Manufactaring and re- 
pairing woiks and 
plant :— 
















Land and buildings 
















Plant and machinery 
















Total capital expended 
on railway 










£ 




Horses 

Road vehicles employed 
in the collection and 
delivery of parcels, 
goods, and passen- 
gers :— 

1. Goods and par- 
cels road vehicles 








Premiums on 
Shares and 
Stocks 

Premiums on 
Debenture 

Stock 










2. Passenger road 
vehicles 








Total 










Steamboats 








premiums ... 










Canals 


















Docks, harbours and 
wharves 

Hotels 








Discounts on 
Shares and 
Stocks 










Electric power stations, 
4c. 
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No. 4.— Beoeipts and 
Dr. 


BXPElfDITURE ON CAPITAL AOCO 


VST.—COntd. 

Cr. 


To Expenditure. 


■8 

Is 

o 
B 


Is. 

O 3 " 

-a 


a 

S 


By Receipts. 


> 

s 

3 
o 

e 
■< 


li 

< 


1 


Land, property, &c., not 
forming part of the 
railway or stations : — 


£ 


£ 


£ 


Discounts on 
Debenture 

Stock 


£ 


£ 


£ 


£ 


(a) Used in connec- 
tion with railway 
working ... 








Total 
discounts ... 










(6) Not used in con- 
nection with rail- 
way worliing 



















Other industries :— 
(To be stated sepa- 
rately) 
















Subscriptions to other 
companies (for de- 
tails see Table below. 
No. 4 (A)) 








Balance of pre- 
miums and dis- 
counts 








Special items 
















Total expenditure ... 








Total Eeceipts ... 








To Balance 








By Balance 




Total 








Total ... 











'No. 4 (A).— Subscriptions to other Companies. 



Name. 




Nature of security or investment. 



(a) Kailway Companies 

(b) Other 

(2130) 
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No. .5.— Details of Capital Expenditube fok the Year Ending 












S 

o 

EH 



Purchase of railways (particulars) ... 

Lines belonging to the company 
open for traffic (particulars) 

Lines belonging to the company not 
open for traffic :— 
New lines (particulars) ... 
Widenings of and additions to 
existing lines (particulars) 

Lines leased (particulars) 

Lines jointly owned (particulars) 

Lines jointly leased (particulars) 



£ o. d. 



(Number and type of 
each description to 
be shown in accord- s 
ance with rolling | 
stock returns) I 



Rolling stock : — 

Locomotives 

Coaching vehicles 

Wagons ., 

Service vehicles.., ... ... } 

Manufacturing and repairing works and plant (particulars) 

Horses 

Road vehicles employed in the collection and delivery of parcels, goods and 

passengers (particulars) ... 
Steamboats (particulars) ... 
Canals (particulars) 

Docks, harbours and wharpes (particulars) 
Hotels (particulars) 

Electric power stations, &c. (particulars) . 
Land, property, Ac, not forming part of the railway or stations :— 

(a) Used in connection with railway working (particulars) 

(b) Not used in connection with railway working (particulars;, 
Subscriptions to other companies (particulars) 

(a) Railway companies 

(6) Other 

Special items (details to be given) 

Total capital expenditure for the year 
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No. 6. — Estimate of Further Expdndituke on Capital Account. 



3 S 




Estimated further expenditure 


£ 


Subse- 
quentl.v 
until com- 
pletion. 








o 


£ 


Purchase of railways (particulars) 
Lines belonging to the company open 

for traffic (particulars) 
Lines belonging to the company not 

open for traffic : — 
New lines (particulars) ... 
Widenings of and additions to 
existing lines (particulars) 
Lines leased (particulars) 
Lines Jointly owned (particulars) 
Lines jointly leased (particulars) 
Rolling stock 
Manufacturing and repairing works 

and plant ... 
Steamboats ... 
Canals 
Docks, harbours and wharves 

Hotels 

Electric power stations, &c. ... 
Subscriptions to other companies 
Special items 
Miscellaneous 

Total 


£ 


£ 


it 












Works not yet commenced and in abeya 


nee ... 







No. 7. — Capital Powebs a>'d Otheh Assets Available to Meet Further 
Expenditure on Capital Account. 



Stock, Share and Loan Capital authorised but not yet created 
(as per Statement No. 1 (A)) 

Stock and Share Capital created but not yet received (as per 
Statement No. 2) : — 
Calls in arrear 

Amount uncalled ... 

Amount unissued ... 
Loan Capital created but not yet available (as per Statement No. 3) 
Available borrowing powers (as per Statement No. 3) 

^^^ Ibalance J^^'^'^^n. ■. i a ^ tvt .x 

^ ^^ 'j _or _ [>(as per capital Account No. 4) , 



Deduct , 



(2180) 



L Debit J 



Total 



l2 
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(Nos. 8 to 18 Revenue Accounts.) 
No. 8.— Retenue Receipts aijd Bxpenditube of the Whole Undertakino. 













Year 19 




g 
i 

□Q 

8 

CO 




u 


Q. 

y. 
'A 


i 


■2 


i 
s 

c 

V 

a 
■y. 


1 






S s. d. 


£ s. d. 


£ s. d. 


£ 


£ 


£ 


10 


Railway 














11 


Omnibuses and other passen- 
ger vehicles not running on 
the railways 














12 


Steamboats ... 














13 


Canals 














14 


Docks, harbours and wharves 














15 


Hotels and refreshment rooms 
and cars where catering is 
carried on by the company 














16 


Other separate businesses 
carried on by the company 
(in detail) 
















Total ... £ 












Miscellaneous receipts (net) : — 
Rents from houses and lands 












Rents from hotels 


...- 










Other rents, including lump-sum tolls ... 












Interest and dividends from investments ir 
companies (in detail) ... 


1 other 










Transfer fees 












General interest... 












Special items 












Total net income ... 
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Year 19 



Ealance brought forward from last year's account 
Net income (as per statement No. 8) ... 
Appropriation from reserve ... 


£ 5. d. 


£ 


Total 

Deduct. — Interest, rentals and other iixed charges 

(to be stated by each company in order of 

priority) :— 
Interest on superannuation and other funds 
Rent charges (or feu duties) and annuities 
Chief rents, wayleaves, &c., including lump-sum 

tolls ... 
Interest on loans 

Interest on Debenture Stocks (details) ... 
Rent of and guaranteed interest on leased and 

worked lines ... 
Interest on Lloyd's bonds 
General interest... 
Special items (if any) 


£ s. d. 






Total 






Balance after payment of fixed charges 

Appropriation to Reserve and other special pur- 
poses :— 

(Details) 

Total 


£ 6. d. 










Dividends on Guaranteed and Preference Stocks :— 

(Details) 

Total 


£ B. d. 










Balance available for dividends on Ordinary 
Stock:— 

(Details) 

Total 


£ s. d. 











No. 9 (a). — SXATEMEUT OF INTEBIM DIVIDENDS PAID. 



Balance available for dividends, year 19 

Deduct : 

Interim dividends paid (particulars) 



£ s. d. 



Undivided balance at 31st December, carried to balance sheet 



Year 19 
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No. 10.— Receipts and Expenditure 



To Expenditure. 



Percentage 
of Traffic 
Keceipts. 



See Abstracts. 
A : Maintenance and renewal of way and works 
B Maintenance and renewal of rolling stock 

(1) Locomotives ... 

(2) Carriages 
<3) Wagons 

C Locomotive running expenses 
D Traffic expenses 

E General charges ... 
Law charges 
Parliamentary expenses 

Compensation (accidents and losses) : — 

Passengers 

Workmen 

Damage and los? of goods, property, 
&c 

Rates ... ... ... . . 

Taxes 

Grovernment duty ... 
Gr Running powers (balance, debit or credit) 

Total traffic expenditure 

J; Joint lines'* 
Miscellaneous 

Total expenditure 
Net receipts 

Total 




Note. — Gross receipts to include the whole of the receipts from traffic carried 
line by trains of other companies and no annual payment is made therefor, or where 
accruing to other companies in respect of running powers exercised by them over 
receipts in this statement, but to be entered as a payment in the Running Powers 
pany in respect of trains run by the company over the lines of other companies to 
the Running Powers Account. 

* Under this heading should be entered only the expenditure or receipts of 
by or for the Joint Committee and are not already embodied in those of the 
proportion of the revenue and expenditure to be spread over the various lieads on 



APPENDIX II. 
IS EeSPEOT of EAILWAY WORKDfO. 



1^1 



Cr. 



By Gross Eeceipts. 


1 


- 




Percentage 
of Traffic 
Receipts. 


i 






See Abstracts. 

Passenger train traffic :— 

Ordinary passengers : 
First class 
Second class 
Third class 


£ a. d. 


£ s. d. 


£ 


/o 


Vo 


Season tickets : 








First class 

Second class 

Ihird class 






Workmen's tickets 














Total receipts from passengers 

Mails 

Parcels up to 2 cwt., parcels post, and 

excess luggage ... 
Other merchandise by passenger trains 










F : Less expenses of collection and delivery 






Total passenger train receipts... 












Goods train traffic : — £ s. d. 
Merchandise 
F : Less expenses of collection and 
delivery 








Livestock 

Coal, coke, and patent fuel 

Other minerals 




Total goods train receipts 










Total traffic receipts ... ... ... £ 








H : Mileage, demurrage, and wagon hire 
J : Joint lines * 

Miscellaneous 




Total 


£ 











over the company's lines, except where (a) the traffic i3 carried over the company's 
(b) the payment made is by way of a iixed rent. The proportion of traffic receipts 
the company's lines not to be treated as a deduction from the company's traffic 
Account (Abstract G). The proportion of the traffic receipts accruing to the com- 
be excluded from the traffic receipts in this statement, and entered as receipts in 

jointly owned and jointly leased lines in respect of which the accounts are prepared 
parent companies {see Abstract J). In the case of other joint lines the company's 
the respective sides of this account. 
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Absthact a.— Maintenance and Renewal of Way and Wobks. 



Year 
19 . 



Superintendence- 
Salaries 
Office expenses 

Maintenance of roads, bridges and works — 
Earthworks... 

Bridges, tunnels, culverts, retaining walls, 
and other works ... 

Roads and fences 

Maintenance of permanent way — 

Renewal of running lines — 

Wages 

Materials ... 

Engine power and wagon repairs ,,. 
Repair of running lines and sidings — 

Wages 

Materials ... 

Engine power and wagon repairs ... 

Maintenance of signalling 
Maintenance of telegraphs 
Maintenance of stations and buildings- 
Stations, depdts, and offices... 

Engine sheds 

Carriage sheds ... 

Locomotive workshops 

Carriage workshops ... 

Wagon workshops ... 

Other buildings 

Total 



£ s. d. 



Note.— When any sum is transferred to or from a depreciation fund or suspense 
account, the net sum to be stated. 
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Abstract B.— Maintenance and Renewal of Rolling Stock. 
(1). — Locomotivea. 



Superintendence — 
Salaries 
Office expenses 

Complete renewals- 
Wages 
Materials 

R^^irs and partial renewals- 
Wages 
Materials 

Purchase of new locomotives ... 

Workshop expenses — 
Repairs and renewals of machinery and plant 
Other expenses 



Total 







Year 
19 . 


£ ». d. 


£ o. A. 


£ 
























... £ 







(2). — Carriages. 










Year. 
19 


Superintendence- 
Salaries 
Office expenses 


£ s. d. 


£ s. d. 


£ 


Complete renewals — 

Wages 

Materials 






Repairs and partial renewals- 
Wages 

Materials ... 








Purchase of new carriages 






Workshop ejcpenses— 
Repairs and renewals of machinery and plant 






Other expenses 




Total 


... £ 







Note. — When any sum is transferred to or from a depreciation fund or suspense 
account, the net sum to be stated. 
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(3).— Wagons. 



Superintendence- 
Salaries 
Office expenses 

Complete renewals — 
Wages 
Materials ... 

Repairs and partial renewals- 
Wages 
Materials 

Purchase of new wagons 



Workshop expenses — 

Repairs and renewals of machinery and plant 
Other expenses 



Year 
19 . 



Total 



£ s. d. 



Note. — When any sum is transferred to or from a. depreciation fund of 
suspense account, the net sum to be stated. 



Aestbact C. — Locomotive Running Expenses. 





- 


- 


Year 
19 . 


Superintendence- 
Salaries 
Oiflce expenses 


£ ». d. 


£ s. A. 


£ 


Steam train working- 
Wages connected witli the running of loco- 
motive engines 

Fuel 

Water 

Lubricants ... 

Other stores, including clothing 

Miscellaneous 











Electric train working- 
Wages of raotormen... 
Electric current 
Lubricants ... 
Other stores, including clothing 






Total 


... £ 









Note. — Any other form of power to be shown separately with corresponding details. 
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Abstract D.— TKArrio Expenses, 





- 


- 


Year 




19 


Salaries and wages : 

Superintendence 

Stationmasters and clerics 

Signalmen and gatemen 

Ticket collectors, policemen, porters, &c. 
Guards 


S, s. d. 


£ =,. d. 


£ 


Fuel, lighting, water, and general stores 

Clothing 

Printing, advertising, stationerj', stamps and tickets 

Wagon covers, &c 

Expenses of joint stations and junctions 

Cleansing, lubricating, and lighting of vehicles 

Shunting expenses (other than mechanical) 

Working of stationary engines, hoists, cranes, &c 

Coal, &c., tipping expenses 

Railway clearing house expenses 

Miscellaneous expenses .... 

Total £, 









Abstract E.— General Charges. 









Year 








19 . 




£ h 


. d. 


£ 


Directors' fees voted by shareholders 








Pees paid to and expenses of directors on joint committees 








not included in Abstract J 








Auditors and public accountants (fees, clerkageand expenses) 








Salaries of secretary, general manager, accountant and clerks 








Office expenses, ditto 








Kating expenses 








Fire insurance 








Superannuation and benevolent funds, pensions, Ac 








Subscriptions and donations * 








Miscellaneous expenses 








Total 







* Amounts contributed to institutions not directly controlled by the company 
and not for the exclusive benefit of the company's servants. 
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Aesteact F.— Expenses or Collectios and Delivehy of Fabcels and Goods. 





- 


Year 
19 


Salaries and wages 

Rents, rates and taxes 

Maintenance of horses 

Maintenance of horse vehicles 

Maintenance of motors 

Amounts paid for hired cartage 

Miscellaneous 


£ «. d. 


£ 


Total J 






Amount charged to passenger train traffic 
Amount charged to goods traffic 







Note. — The division of expenditure to be ba&ed as far as possible on actual figures. 



Abstkact G. — Running Powers. 
Receipts and Payments in Respect of Running- Power Expenses. 





Year 19 . 






_^_ 






^_ 






* 


s 




* 


-P 






-2 






4S 


S 




















'S 


>, 




41 


'i 


1 


















K 


PM 


m 


M 


Ph 


m 




£ 


s 


£ 


S 


£ 


£ 


Passenger train traffic ... 














Goods train traffic 














Total 













* Receipts are the sums received by a company in respect of trains run by it over 
the lines of other companies. 

t Payments are the sums paid by a company in respect of trains run by other 
companies over its lines. 
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Abstbact H. — Mileage, Dsmubraob and WAaoK Hire. 











Year 19 










1 


£ 

PI 

1-1 


1 

n 


1 


1 


0} 

■o 

1 

n 


Mileage and demurrage — 
Passenger train vehicles 
Goods train vehicles ... 

Hire of— 

Passenger train vehicles 
Goods train vehicles ... 


£ s. d. 


e s. a. 


£ s. (1. 


£ 


£ 


£ 


Total 















ABSTHACT J.— JOINTLl' OwNED AND JOINTLY LEASED LiKES. 

Eeoeipts and Bxpendituee. 





Name of 


Name of 


Nam 


e of 


Total. 


Si 




Joint line. 


Joint line. 


Joint line. 




Gross receipts — 

(Details to follow State- 
ment No. 10) ... 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


£ 


Total receipts 












Total receipts, company's 
proportion 
















Expenditure— 

(Details to follow State- 
ment No. 10) ... 




















Total expenditure 








Total expenditure, com- 
pany's proportion 











Note. — In this abstract should be entered only the receipts and expenditure of 
jointly owned and jointly leased lines 4n respect of which the accounts are prepared 
by or for the joint committee, and are not embodied under their respective headings 
in the accounts of the parent companies. 
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No. 11.— Receipts and Expenditure in Respect of Omnibuses and other 

Passenger Vehicles not Kunnixg on the Railway. 

Dr. Cr. 



To Expenditure. 


£ s. d. 


Tear 
19 . 


By Gross Receipts. 


£ s. d. 


Year 
19 . 


Maintenance of horses 




£ 


Passengers ... 




£ 


,, „ horse veliicles 






Hne of vehicles 






„ motors 






Miscellaneous 






„ buildings ... 












TrafBc expenses 












Miscellaneous 












Total expenditure 








Balance 






Total 














Total 







Note. — When any sum is transferred to or from a depreciation fund or suspense 
account, the net sum to be stated. 



No. 12.— Receipts and ExPBiTDiTriiE ly Respect of Steamboats. 
Dr. Cr. 



To Expenditure. 



£ B. d. 



Year 
19 . 



By Gross Receipts, 



£ s. d. 



Year 
19 . 



Salaries and wages 

Fuel 

Stores, lubricants, water, 
&c 

Repairs 

Harbour fees and light 
dues 

Miscellaneous 

Working expenses 

Depreciation and Insurance 

Total expenditure 

Balance 

Total ... 



Parcels ... 

Mails 

Merchandise 

Livestock 

Miscellaneous 



Total ... 
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No. 13.— EECEIPTS AMD BXPEHBITUBE IN KKSPECT OP CANALS. 



Dr. 










Cr. 


To Expenditure. 


£s.d. Y'^'"; 


By Gross Receipts. 


£ s. d. 


Year 
19 . 






£ 




£ 


Superintendence ... 






Tolls 






Wages of toll clerks, looli- 












lieepers, &c. 




Freight as carriers 






Maintenance of canal 




Canal dock dues 






Water supply 




Wharfage and cranage 






Auxiliary tramway expenses 
















Rents (net receipts) 






Traffic expenses as carriers 






Miscellaneous 






Eates 












Taxes 












Miscellaneous 












Total expenditure ... 








Balance 












Total 






Total 







No. 14.— Receipts and Bxpenditube in Respect or Docks, Haebours and 
Dr. Wharves. Cr. 



To Expenditure. 



£ s. d. 



Year 
19 . 



By Gross Receipts. 



£ s. d. 



Year 
19 



Superintendence ... 




£ 


Harbour dues ... 




£ 


Maintenance 






Light dues 






Dredging 




Dock dues : — 






Wages not included in above 




1 On ships ... 






Hates 




1 On goods ... 






Taxes 




On passengers 






Miscellaneous 






Wharf and pier dues . . . 






Total expenditure ... 
Balance 






Cranage and other ser- 
vices 
Graving docks 










Rents 












Miscellaneous 

Total 






Total 











Note. — When any sum is transferred to or from a depreciation fund or suspense 
account, the net sum to be stated. 
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No. 15. — Receipts and Expenditure in Bespeot of Hotels, and of Refresh- 
ment Rooms and Cabs where Catering is Carried on by the Company. 
Dr. Cr. 



To Expenditure. 


£ ». d. 


Year 
19 . 


By Gtrosa Receipts. 


£ s. a. 


Year 

19 . 


Salaries and wages 

Provisions, wines and 
spirits consumed 

* Repairs and maintenance 
of hotels and refresh- 
ment rooms and of fit- 
tings, furniture, &c., of 
refreshment cars 

Heating and lighting of 
hotels and refreshment 
rooms ... 

Rents 

Rates in respect of hotels ... 

Taxes in respect of hotels ... 

Miscellaneous ... 




£ 


Total receipts from 
iiotels and from sale 
of provisions, &o., in 
refreshment rooms 
and cars 




S 


Total expenditure ... 
Balance 








Total 




Total 







Note. — When any sum is transferred to or from a depreciation fund or suspense 
account, the net sum to be stated. 

* To include in the case of hotels and refreshment rooms expenditure on buildings, 
furniture and plant. 



No. 16.— Ebceipts and Expenditure in Respect of other Separate 
Businesses carried on by the Company. 
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No. 17.— Electric Power and Light Account. 
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Year 
19 . 



Year 19 



Superintendence : — 

Salaries ... 

Office expenses 

Total Superin- 
tendence 

Generation : — 
Maintenance of 

buildings 
Maintenance of 

plant, machinery, 

and tools 

Maintenance of 
feeders, cables, 
and accessories ... 

Salaries and wages 

Fuel, including 
carriage, &c. 

Oil, waste, water, 
and stores 

Special items 

Total generation 

Distribution : — 
Maintenance of 
feeders, mains, 
and apparatus ... 

Maintenance of 
meters, switches, 
fuses, lamps, &c. 

Salaries and wages 

Royalties, &c., pay- 
able for use of 
patents 

Rents payable 

Rates 

Taxes 

Special charges : — 
(To be enumerated) 



£5.d. 



Num- 
ber 
of 
units. 



Num- 
ber 
of 

units. 



Current sup- 
plied : — 

For traction, 

For power , 

For lighting., 

To other con- 
sumers 



Total 



Note.— When any sum is transferred to or from a depreciation fund or suspense 
account, the net sum to be stated. 

(2130) M 
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Dr. No. 


18.— General Balance Sheet. 


Ci 








Year 






Tear 






19 . 






19 


To capital account, balance 


£s. d. 


£ 




£ s. d. 


£ 


at credit thereof, as per 






By capital account, 






Account No. 4... 






balance at debit 
thereof as per Account 






Amount due to bankers ... 






No. 4 






Temporary loans and calls 






£ s. d. 






paid in advance 






Cash at bankers 
and in hand... 






Lloyd's bonds ... 






Cash on deposit 






Unpaid interest and 






at interest ... 






dividends 
Interest and dividends 
















Investments in consols 






payable or accruing and 






and government 






provided for 






securities 
Investments in stocks 






Amount due to railway 






and shares held by 






companies and com- 






the company, not 






mittees 






charged as capital 
expenditure... 






Amount due to railway 












clearing houses 






Investment of super- 
annuation and other 






Savings bank: 






provident funds 






Superannuation and other 






Stock of stores and 






provident funds 






materials 






Accounts payable 






Outstanding traffic 
accounts 






Liabilities accrued 






Amount due by rail- 






Miscellaneous accounts ... 






way companies and 






Special items (to be 






committees... 






detailed) 






Amount due by rail- 






Fire insurance fund 






way clearing houses... 






Depreciation funds— 






Amount due by Post- 






Itailway 






master-General 






Steamboats (including 






Accounts receivable ... 






insurance fiind) 






Miscellaneous accounts 






Other businesses 


















Suspense accounts (if 


1 


General reserve fund 






any) to be enumerated 




£ s. d. 












Balance available 






Special items (to be de- 






for dividends 






tailed) 






and reserve as 












per Account 












No. 9 












Less inierim divi- 












dends paid as 












per Statement 












No. 9 (a) 
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Part II. — Statistical Returns. 

I. — MiLEASE OP Lines. 
(A). — Mileage of Lines open for Traffic. 





Running Lines. 


s 

p 


11 

•S.S 

p 


Year 
19 . 




Is 


1 

-a 
a 

02 




s 

f 


1^1 

O 




■fla 

n 




Lines owned by com- 
pany : 
Main and principal 
lines :— 
(Details) 


TO.. V. 


m. u. 


m. c. 


m. u. 


m, u. 


m. c. 


m. c. 


m. u. 


m. c. 


Total of main and 
principal lines ... 
Minor and branch lines 
(summarised by dis- 
tricts) ;— 
(Details) 




















Total 




















Lines jointly owned 
(company's share of 
ownership) : 
As enumerated in 
Abstract J : — 
(DetMls) 




















Total 

Other joint lines 
Total lines jointly 
owned ... 




































Total miles of lines 
owned and com- 
pany's share of 
lines jointly owned 

Ditto year 19 




















Lines leased or worked : 
By the company : — 
(Details) 




















Total 

Jointly with other 
companies (com- 
pany's share) : 
As enumerated in 

Abstract J :— 
(Details) 




















Total 





















(2130) 



M 2 
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Part II.— 


Statistical Returns- 


-continued. 










Running Lines. 


5 



It 

jo 


fa 

.S ai 

2 -a 

O.S 


Year 
19 . 




■as 


• 

d 
o 


1 


-*3 

1 


O 3 OJ 

6 ""' 


III 


.2 la 

w 




Other jointly leased or 
worked lines 


m. c. 


ni. c. 


m. c. 


m. c. 


m. c. 


m. c. 


m. c. m. e. 


m. c. 


Total miles of lines 
leased or worked 
and company's share 
of lines jointly 
leased or worked ... 














1 
1 

i 




Grand total 
Ditto year 19 ... 














1 





(B).— MiiEAOE or Lines Authokiskd but Not Open fob Teafpic. 





Miles 
Author- 
ised. 


Miles Constructed 

and not open for 

Traflfio. 


Miles 
under 
Construc- 
tion. 


Miles not 

Com- 
menced, 
or in 
Abeyance. 




Length 
of Road. 


Length 
of Road. 


Length 
(including 
Sidings) 
reduced 
to Single 
Trach. 


Length 
of Road. 


Length 
of Road. 


Xines owned by the com- 
pany :— 
New lines : 

(Details) 


m. c. 


m. c. 


m. c. 


m. u. 


ra. 1;. 


Total 

Ditto year 19 












Widenings and additions : 

(Details) 

Total 

Ditto year 19 






















Joint lines (company's share 
of ownership) : — 
New lines ... 

Ditto year 19 

Widenings and additions ... 
Ditto year 19 
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(C).— Mileage of Lines Run Oteh by thh Company's BNainEs. 





M. Oh. 


Year 19 . 




M. Ch. 


Lines owned by the company 
,, partly owned ... 
„ leased, or worked by the company 
,, leased, or worked jointly 
„ over which the company exercises running powers 






Total 







II.— Rolling Stock. 
A. — Steam Locomotives and Tenders. 



— 


- 


Year 
19 . 


Description. 


Number. 


Number. 


Tender engines : — 
(Wheel types to be stated) 

Tank engines : — 
(Wheel types to be stated) 






Tenders 







B. — Rail Motor Vehicles. 





- 


- 


Year 19 , 




Number. 


Carrying 
capacity. 


Number. 


Carrying 
capacity. 


Steam power 
Petrol power 
Other power (self-contained) 




Seats. 




Seats. 


Total 
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C— Trains Worked by Electric Power. 



— 


- 


- 


Year 19 . 




Number. 


Carrying 
capacity. 


Number. 


Carrying 
capacity. 


Details to be filled in, as instructed 
by the Board of Trade from time 
to time, by individual companies 
with regard to the various systems 
in use 




Seats. 




Seats. 



D. — Coaching Vehicles (other than Electbic). 







Seats or berths. 


Year 19 . 





a 


1 

1 




3 

o 




ill 

o 


Passenger carriages — 
















Carriages of uniform class 
















Composite carriages ... 
















Restaurant cars 
















Miscellaneous 
















Total 
















Sleeping 
















Total passenger carriages ... 
















Other Coaching Vehicles- 












Post Office vans 














Luggage, parcel and brake vans 














Carriage trucks 














Horseboxes ... 














Miscellaneous... 














Total other coaching vehi- 
cles 








Total coaching vehicles 
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Number. 



Open wagons — 
Under 8 tons 
8 and up to 12 tons... 
Over ]2 and up to 20 tons ... 
Over 20 tons (other than special) ... 

Covered wagons — 
Under 8 tons 
8 and up to 12 tons... 
Over 12 and up to 20 tons ... 
Over 20 tons 

Mineral wagons (to be shown by companies owning 
separate mineral stock) — 
Under 8 tons 
8 and up to 12 tons... 
Over 12 and up to 20 tons ... 
Over 20 tons 

Special wagons (for loads of exceptional dimensions 

and weight) 
Cattletrucks... 

Rail and timber trucks (including twin trucks) 
Brake vans ... 
Miscellaneous 




F.— Railway Service Vehicles, and Horses for Shunting. 





Number. 


Year 19 . 




Number. 


Gasholder trucks 

Locomotive coal wagons 

Ballast wagons 

Mess and tool vans ... 

Breakdown cranes ... 

Travelling cranes 

Miscellaneous 






Total 

Horses for shunting ... 
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III.— Horses and Hoad Vehicles Employed in the Collection and 
Delivery of Parcels, Goods and Passengers. 





Number. 


Year 19 . 










Number. 


Goods and parcels road vehicles- 






Road motors for goods and parcels 






Horse wagons and carts ... 






Miscellaneous 






Total 






Passenger road vehicles — 






Road motors 






Tramcars 






Omnibuses 






Cabs 






Miscellaneous 






Total 


1 


Horses for road vehici es 







IV. — Steamboats. 





Date of 
construc- 
tion. 


Indicated 
horse-power. 


Registered 




tonnage. 


Steamboats over250 tons net... 
(Name of each to be given.) 






Tons. 


Total 

Ditto year 19 


Number, 








Number. 


Total horse- 
power. 


Total registered 
tonnage. 


Steamboats of 250 tons net and under 
Grand total ... 
Ditto year 19 
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v.— Canals. 



Name. 



Total length 



Length in miles. 



VI. — Docks, Harbours ahd Wharves. 



Name. 



Length of quay. 



VII.— Hotels. 



Name. 



Situation. 



VIII.— Land, Property, &c., not Forming Part of the Eailway oh Stations. 





Acreage. 


Year 19 . 




Acreage. 


Agricultural land 
Urban and suburban land 
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Land, Property, &c., not forming part of the Eailway or Stations. — contd. 



Houses. 




Year 19 



Number. 



Labouring class dwellings 

Houses and cottages for companies' servants . 

Other houses and cottages 



IX.— Other Industeiks (if any). 
(The form to be in the discretion of the company.) 



X.— Maintenance and Renewal of Way and Wohks (Abstract A). 







Year 19 . 


Quantities of principal materials used : — 






Ballast 


Yards. 


Yarrls. 


Fencing ... 


Miles. 


Miles. 


Kails 


Tons. 


Tons. 


Sleepers 


No. 


No. 


Miles maintained : — 






Miles of road 


No. 


No. 


Miles of road reduced to single track — 






(a) Running lines 


No. 


No. 


(4) Sidings 


No. 


No. 


Miles of track renewed 


No. 


Ho. 



APPENDIX II. 171 

XI.— MAINTEKiNOE AND RENEWAL OF KOLLDfG STOOK (ABSTRACT B). 





In 
com- 
pany's 
worlt- 
shops. 


By 
con- 
tract. 


Total. 


Year 
19 . 




Total. 


Locomotives renewed ... ... Number 










„ repaired: 










Heavy repairs 










Light „ 










>, under or awaiting repair ,, 
at end of year.* 










Eail motor and electric : 










Train vehicles, »&c., renewed ... ,, 










„ repaired : 








Heavy repairs ,, 








Light 








„ ,, under or await- 
ing repair at end of year.* 


1 




Coaching vehicles .- 








(a) Carriages renewed ... ... „ 








,, repaired: 










Heavy repairs ... „ 










Light 










,, under or awaiting re- ,, 
pair at end of year.* 










(J) Others renewed 










„ repaired : 










Heavy repairs 










Light „ 










„ under or awaiting repair ,, 
at end of year.* 










Wagons renewed ... ... ... „ 










„ repaired : 










Heavy repairs ... ... „ 










Light 










,, under or awaiting repair at „ 
end of year.* 











* Total only to be shown. 
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XII.— Bksibb- 





Train-miles. 
(Loaded trains.) 


Train-miles. 
(Including empty 

trains run for 
traific purposes on 

either the 

forward or return 

journey). 




-gfci: 


1 


1 


-gti 

i-2 


4 

8 


1 


A Miles run in relation to the com- 
pany's traffic receipts- 
Over the company's system by the 

company's engines* 
Over the company's system oy 

other companies' enginesf 
Add company's proportion (accord- 
ing to ownership) of miles run, on 
joint account over joint lines not 
included in Abstract J ... 














Total 

B 

Miles run in relation to the com- 
pany's expenditure— 

By the company's engines over 
lines owned, leased, or worked by 
the company 

By the company's engines over 
other companies' lines ... 

Add company's proportion (accord- 
ing to ownership) of miles run on 
joint account over joint lines not 
included in Abstract J ... 




















i 


Total 

C 














Miles run by the company's 
engines — 

Over lines owned, leased, or worked 

by the company- 
Over all joint lines 
Over other companies* lines 














Total 















* To include miles run by the company's engines over joint lines or other com- 
on a proportion of the gross receipts. 

t To exclude miles run by such companies in cases where no toll is received and 
the gross receipts. 

Note. — Miles run by (1) steam tender and tank engines, (2) electric traction, 
regards the various heads in C. 
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MtLEXeE. 







f 

s 

o 


,2 

1 

« 

s 

'bfi 

g 
1 

E-l 


Year 19 . 


Shunting - 
miles. 


Train-miles. 

(Loaded 
trains.) 


Train-miles. 
(Including empty 

trains ritn for 
traffic purposes on 

either the 

forward or return 

journey). 


Shunting- 
miles. 


bll 


i 
1 


ii 


o 


it 


1 


1 


^ a 


1 


H 


■gti 

1-9 


1 

s 


a 











































































































































































panies* lines in cases where no toll is paid or where the payment made is not based 
where the payment received for the use of the line is not based on a proportion of 
(3) steam, petrol, &c., rail motors to be given in a supplementary statement as 
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XIII — Passenger Traffic and Heceipts. 









i 


a 




Year 19 . 










g 




























a-g 








a « 

'.3 p>i 








fe 


a n 










1 
1 

a. 
o 


S 


ft 




'§1 
si 


t^ 


S 

Qi 


a, bD 


beg* 


1 


s 


o 


•5 


15 ■" 


a 
15 


1 


§1 




Ordinary : 




£ 


d. 






£ 


d. 




Ist class 


















2nd 


















3ra „ 


















Workmen* ... 


















Total ... 






1 










Season :t 


















Ist class 


















2nd ,, 


















3rd 



















* To be calculated on a single journey basis, t To be calculated on an annual basis. 

Note. — Receipts in column 2 to be the receipts from passengers as given in 
Account No. 10 ; the number of passengers in column 1 to he the number 
corresponding thereto. 





XIV.— 


Goods 


Teaffic awd 


Receipts. 












u, 


bD» 
















eu 


a-t>, 
IS 

mB 




Tear 19 










1 






«, 


51>a t-. 




1 

C 

g 




ID 


IB 

ill 




i 


<1J 

o 

li 


onnage ori 
nating on 1 
company's s 
tern. 




B 


p^ 


< 


H 


H 


K 


<! 


H 




Tons. 


£ 


d. 


Tons. 


Tons. 


£ 


d. 


Tons. 


Merchandise ... 


















Coal, coke and 


















patent fuel ... 


















Other minerals 


















Total ... 












1 












Number ori- 








Number ori- 










ginating on 








ginating on 




No. 






the com- 
pany's sys- 
tem. 


No. 






the com- 
pany's sys- 
tem. 


Live Stock ... 



















Note. — Receipts in column 2 to be the goods train receipts as given in Account 
No. 10 ; the tonnage in column 1 to be the tonnage corresponding thereto. 
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XV. (a).— TONNAUE OF THE PbINCIPAL CLASSES OF MiNEBALS AND MeBCHAHDISE 

Cabbies by Goods Tbaihs. 

[The tonnage of the piincipal articleB of traffic originating on each railway com- 
pany's system to be separately stated ; the principal articles of traffic to be 
agreed in the case of each company with the Board of Trade. Consignments 
of less than two tons may be omitted, but in that case the fact that they are 
omitted must be stated.] 

XT. (B.)— Number of Live Stock Cabkied by Goods Tbains. 





Number. 


Year 19 




Number. 


Horses 

Cattle 

Calves 

Sheep 

Pigs 

Miscellaneous 






Total 







XVI.— Summary of Financial Eesuxts Secuhhd in Compakison with those 
roK Past Years. 

NoTB. — Not to be made retrospective, but to be extended year by year until 
10 years are given. 





19 . 


19 . 


19 . 


19 




£ 


£ 


£ 


£ 


Total expenditure on capital account (No. 4) 










Gross receipts from business carried on by the 










company (No. 8) 










Eevenue expenditure on ditto (No. 8) 










Net receipts of ditto (No. 8) 










Miscellaneous receipts net (No. 8) 










Total net income (No. 8)... 










Interest, rentals, and other fixed charges (No. 9) ... 










Dividends on Guaranteed and Preference Stocks 

(No. 9) 

Balance after payment of Preference dividends 


















(No. 9) 










Dividend on Ordinary Stock (No. 9) 










Bate per cent. 


7o 


7o 


7= 


7. 


Surplus or deficit 










Appropriation to or from reserve 










Brought forward from previous years 










Carried forward Co subsequent years 











(Signed). 



.Accountant of the Company. 
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Ckbtificates of the Responsible Officers as to the Upkeep of the Whole 
OF THE Companies' Prophhty. 



(Signed for the Board 
of Directors) 



_Chairman or Deputy Chairman of the 
Company. 

_Seeretary of the Company. 



Auditor's Certificate. 

As prescribed by Act 30 and 31 Victoria, cap. 127, to follow, substituting Yearly for 
Half -Yearly Accounts. 



Index. 



Map. 



Note, — This should be explanatory of the railway system. 



SECOND SCHEDULE. 



Enactments Repealed. 



Session and 
chapter. 



Short title. 



Extent of repeal. 



29 & 30 Vict, 
c. 198 



31 & 32 Vict. 
0. 119 



The Railway Companies 
Securities Act, 1866 



The Regulation of Rail- 
ways Act, 1868 



Sections three to thirteen ; the words 
"registered" and "account or state- 
ment" in section sixteen, the words 
"account, statement or" in sections 
eighteen and nineteen ; the First 
Schedule ; the word " registered " 
(wherever it occurs) ; and the words 
"there stated as "and '*and registered 
officer " and the first paragraph of the 
note in the Second Schedule. 

Sections three, four and five. 



APPENDIX III. 



Schedule to the Reservation by Me. Aoworth, Sir G. Paish 
AND Mr. Peel. 

XIII. — Engine-Hours. 





Train 

(IncludiTig 

assisting 

and light). 


Shunting. 


Total. 


Year 19 . 




Train 

(including 

assisting 

and light). 


Shunt- 
ing. 


Total. 


Passenger ... 

Goods 

Mineral 




1 









XIV.— Carbiahe-Mileage 



Miles run by — 





Year. 
19 . 


Passenger coaches ... 

Other vehicles on passenger trains ... 






Total mileage of coaching vehicles ... 







XV. — Wagoh-Mileag e. 





Loaded. 


Empty. 


Total. 


Year 19 




Loaded. 


Empty. 


Total. 


Merchandise, &c. 
Minerals 


Miles. 


Miles. 


Miles. 


Miles. 


Miles. 


Miles. 


Total 















(2130) 
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XVI.— Pass ENGEB-MlLEAGE. 

To replace XIII ia the Schedule o! the Report. 



XVII.— TON'-MlLEASE. 

To replace XIV in the Schedule of the report. 





S 

o 
o 

1 

a 


c 

bD 


-s 




s, 

ft 

- a 

ri 

<3 


Year 19 . 


Class of 
Passenger. 


i 

£ 
1 

o 
be 

-3 


ft 
1 


5 

o 
o 

s 
-5 


S 

i 
1 


o 

1 


ft 


at; 

'5j p. 

Is 


Ist class ... 

2nd „ 

3rd ,, 


No. 




Miles. 


.£ 


d. 


No. 




Miles. 


£ 


ll. 


Total 





























a> 




t< 




Year 19 












1 




ft 














'6 






'ri 




s 




^:S 




t>i 


<C 


13 




53 s 

bDft 


is, 


aj 


^ 




a,d 


Class of tonnage. 


o 


3' 

1 


'S3 




1 


bD 

s 

1 




» 






o 


d 


ss 


Si 


s^ 


S 


^ 


^ o 


ai 


s^ s 




B 


H 


<j 


M 


<I 


t< 


H 


<- 


M 


<i' ' 








Miles. 


£ 


d. 






Miles. 


£ 


,1. 


Merchandise, &c. 






















Minerals... 






















Total 


1 















XVIII. — Passenwer Train and Carriage Loads. 







Year 19 . 


Number of coaches per train-mile — 
Passenger ... 
Other vehicles 






Total 
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Year 19 . 


Number of passengers per passenger train-mile— 
1st class 

2nd ,, 

3rci 






All classes 






Keceipts per passenger train-mile— 
1st class 

2ncl ,, 

3rcl 

Other passenger train receipts 






Total 






Number of passengers per carriage-mile — 
All classes 






Eeceipts per passenger vehicle-mile... 
Passenger coach 
Other vehicle 






Total ... 






Nnmber of train-miles per passenger engine-hour 







XIX.— Goods Thain and Wa^on Loads. 



Year 19 






^^ 



3 



Wagons per train-mile : 

iioaded ... ... ... No. 

Empty ... ... ... ,, 

Total , 

Average train load (ton-miles 
per train-mile, revenne tons 
only) ... ... ... tons 

Average wagon load (ton-miles 
per wagon-mile, revenue 
only) : 
Per loaded wagon-mile ... , , 
Per wagon-mile (loaded 
and empty) ... ... ,, 

Ti-ain-miles per engine-hour ... No. 

Wagon-miles per engine-hour... „ 

Keceipts : 

Per train-mile (loaded and 

empty)... ... ... d. 

Per wagon-mile (loaded and 

empty),.. ... ... d. 
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XX.— DicNSTTV OF Traffic. 



Per Mile 
of Road. 



Per Mile 
of Track. 



Year 19 



Per Mile 
of Road. 



Per Mile 
of Track. 



Passeuger-railes : 
1st Class ... 

2nd „ 

Srd „ 

Total 
Ton-Tuiles : 
Merchandise, &c. ... 
Minerals ... 

Total 



XVa. in the Schedule of the lleport becomes XXIa. 
XVb. „ „ „ XXIb. 

XVI. „ „ „ XXII. 
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Railw ay Publica tions. 

THE RAILWAY GAZETTE. 

It is tbe leading weekly illustrated journal of railway management, 
operation and engineering. It is " read wherever there are railways," and 
is essential to all "thinking" raiiwaymen. A specimen copy will be sent 
free on application. It is published every Friday, price sixpence, and is 
obtainable at all railway bookstalls and newsagents. Inland prepaid 
subscription rate, £1 Is. per annum ; foreign, £1 12b. 

THE SIGNAL DICTIONARY. 

Every kind of approved apparatus in use on American railways for either 
interlocking or block signalling is clearly and concisely described. This is 
the most complete and the only authoritative work on the subject and is 
invaluable to any one engaged in designing, building, installing or main- 
taining railway signals. Three thousand engraviugs. Full morocco 
binding. Price 29s. net. 

THE CAR-BIJILDERS' DICTIONARY. 

This book was prepared under the direction of Master Car-builders' 
Association, and is as accurate and comprehensive as skilled men could 
make it. The text gives correct descriptions of American, British and 
Colonial rolling stock and all parts thereof. Nearly all the 6,344 engravings 
are new and show general views, scale drawings, and dimensions of sub- 
stantially all cars and all their details and parts. Full morocco binding. 
Price 29s. net. 

THE LOCOnOTlVE DICTIONARY, 

It is an illustrated vocabulary of terms which designate locomotives, their 
parts, attachments and details of construction, with definitions and 
illustrations of typical American locomotive practice. The 5,148 illus- 
trations show general views and detail drawings of all types of modern 
British and American locomotives, including details of their parts and 
fittings. This work is an absolute necessity to anyone engaged in 
designing, building, repairing, or handling locomotives. Full morocco 
binding, 627 pages. Price 29s. net. 

THE SUPPLY DEPARTMENT. 

By H. C. Pearce, General Storekeeper, Southern Pacilic Eailroad, This 
short ti-eatise of about 100 pages should prove of distinct value to railway 
storekeepers, particularly on Indian, South American and Colonial lines. 
Several oi the chapters are Illustrated by organisation charts, storehouse 
floor plans, and order, requisition and statement forms. This careful study, 
of course, only appeals to a limited class of reader, hence the apparently 
high cost for so small a book. Price 10s. net. 

RAILROAD TRAFFIC AND RATES. 

By Emory R. Johnson and G. G. Huebner of the TJnii; ersity of Pennsylvania. 
This book has been written mainly to provide lailroad men and students of 
transportation with information as reliable as possible and as complete as 
practicable regarding the intricate and detailed work of those who have to 
do with railroad traffic and rate-making. It is tlie result of years of labour. 
Illustrated with forms, diagrams, maps and charts. In two volumes. 
Price 2ls. net. 

RAILROAD ADMINISTRATION. 

By Bay Morris, Deals with railway organisation and contains numerous 
charts showing the organisation of American, British and Foreign railways. 
Price 7s. 6d. net. 



THE FIXING OF RATES AND FARES. 

^y H. Marriott, Goods Manager, Lancashire & Yorkshire Railway. With 
an Introduction by Prof. S. J. Chapman, Dean of the Faculty of Commerce 
in the Victoria University of Manchester. A concise and practical text-book 
explaining the system on A\'hich Britibh railway rates and fares are arranged. 
With num.erous diagrams and tables. Price 2s. net. 

THE FIRST PRINCIPLES OF RAILWAY SIGNALLING. 

By C. B. BylivS, Signal Engineer, New South Wales Railways. This book is 
based on lectures recently delivered at the Victoria University of Manchester, 
Though tliere have been many treatises on railway signalling, most of them 
are primarily intended for the railway signal engineer. Mr. Byles strikes a 
new note and fills a" long-felt want "in preparing a simple but paiustaking 
elementary treatise ou the first principles of railway signalling. Hi' 
assumes no knowledge on the part of the reader, and his bonk should be 
welcomed by the members of the railway signalling schools. Price 3s. net. 

RAILWAY OPERATING STATISTICS. 

By C. P. MossoP.Head of Statistics Department, North Eastern Railway. 
Shows the practical use to which operating statistics can be put, particularly 
with regard to wagon loads, train loads, freight train costs, warehouse and 
marshalling yard costs, passenger service and rolling stock. 'Ihe most 
suitable revenue and costs units for each operation are given, together with 
specimen returns and tables, rules for compilation, &c. Illustrated with 
numerous charts in colours. Price 2s. 6d. net. 

SOUTH AMERICAN RAILWAYS. 

Two Special Numbers recently issued by the Jtailway Gazette in connection 
with the Argentine Centenary have been bound together in book form, w ith 
over 100 maps and other illustrations. This volume will probably come 
quite aa a revelation to many people at home who have only a very 
indefinite idea as to the railway development in the Latin American States. 
Price 5s. net. 

AFRICAN RAILWAYS. 

A Special Number recently issued by the Uaihcay Gazette descriptive of the 
railway systems of Africa. The information contained in this issue was 
prepared with the assistance of the various African Railway Administrations 
and is both accurate and up to date. The volume is illustrated by numerous 
maps and diagrams and 130 beautiful reproductions of photographs on art 
paper of typical locomotives, carriages, stations, viaducts and railway 
scenes, &c. Price 2s. 6d. net. 

FRENCH RAILWAY DEVELOPMENT SINCE 1905. 

By Richard Bloch, Traffic Manager, Orleans Railway. A treatise on the 
recent development and present-day operation of the French railway 
systems. With 17 maps, diagrauis, and other illustrations. Price Is. net. 

RAILWAYS AND NATIONALISATION. 

By Edwin A. Pratt. This is the standard work against railway nationalisa- 
tion by a well-known railway economist, who has made a life study of the 
subject. Every railway officer and all interested in the subject of railway 
nationalisation should read and have this work always handy for reference. 
Price 2s. 6d. net. 
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